


BASSETT 


Savoy 


High efficiency mobile 
and portable antennas 
for all amateur bands, 
CAP, MARS, CB, 
SECURITY, 

PUBLIC SERVICE. 
MARINE. AND 
GOVERNMENT USE. 


• 2-6-10-15-20 40 75 


Identical size, cost, 
and appearance 


FULLY ADJUSTABLE 
TO FREQUENCY 
IN FIELD 


Low weight, low drag, 
high strength 
fiberglass 


Polished 
chrome brass 
standard Va-24 thread 


High gain collinear 
on 2 meters 


MODEL 0GA-2M 


$29.50 postpaid 


in U.S.A. 




$3 •» 


Postpaid in U.S.A. 


TYPE 900 A 


TYPE 901 



HIGH ACCURACY CRYSTALS 

FOR OVER 30 YEARS 


Either type for amateur VHF in Regency. Swan, Standard. Drake, Vari- 
‘ s. Tempo, " 


ironies, 


Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave. 


Quotes on request for amateur or commercial crystals for use in all 
other equipments. 


Specify crystal type, frequency, make of equipment and whether transmit 
or receive when ordering. 



BASSETT VACUUM TRAP ANTENNA SYSTEM 
Complete packaged multi band antenna sys¬ 
tems employing tbe famous Bassett Sealed 
Resonators and Baiun from which air has 
been removed and replaced with pure 
helium at one atmosphere. Operating bands 
are indicated by model designation. 

MODEL DGA-4075 $59 50 

MODEL DGA-204075 $79.50 

MODEL DGA-2040 $59.50 

MODEL DGA-152040 $79.50 


BASSETT VACUUM BALUN 



The famous sealed helium filled Baiun . .. 
employed with the DGA Series Antenna 
Systems. Solderless center insulator and 
easily handles more than full legal power 
while reducing unwanted coai radiation. 
Equipped with a special SO-239 type coax 
connector and available either 1:T or 4:1. 

MODEL DGA-2000-B $12.95 

Postpaid in U.S.A. 


CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 


Savoy Elecfcronicsjnc. 


P.O. Box 57S7 - Fort Lauderdale, Florida - 3331C 
Tel: 305-563-1333 or 305-947-3925 







A NEW CONCEPT 

IN HIGH POWER . . . 



the “HANDS OFF” ALPHA 374 


... BY ETO, OF COURSE! 


WITH THE ALPHA 374 . . 

• YOU CHANGE BANDS INSTANTLY and without tune-up 

^ YOU RUN MAXIMUM LEGAL POWER, even continuous SSTV or RTTY, with a 
substantial margin of safety 

• YOU NEVER TOUCH A TUNING OR LOADING CONTROL if your load SWR is 
reasonably low 

• YOU OPERATE AT PEAK EFFICIENCY because substantial antenna mismatch 
can be fully compensated 

• YOU GET TRADITIONAL ALPHA QUALITY you'd expect from the leader in 
fine linears, PLUS sleek new designer-styled desk-top cabinet, advanced new ALC 
and protective circuitry, direct metering of PEP input, and much more. 

YOU CAN OWN THE ALPHA 374 for little more than the cost of an old-fashioned 

linear with none of the 374's big new features . . . Just S995 during the initial 

introductory period. Call or write ETO now to insure earliest delivery. 



EHRHORN TECHNOLOGICAL OPERATIONS, INC. 
BROOKSVILLE. FLORIDA 33512 
(904 ) 596 3 711 
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R-4C Receiver 


The receiver hams have dreamed ol 


Drake gear keeps getting better and better... 

NOW, OUR FINEST... 
THE NEW 


Drake C-Line 


NEW FEATURES: 

• 1 kHz Dual Concentric Dial Readout • Receiver and transmitter 
lock together in transceive operation • No side controls • Iridited 
cadmium-plated chassis • Compatible with all previous Drake lines 
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NEW R-4C FEATURES: 


• 8-pole crystal filter combined with 
passband tuning, SSB filter supplied 

• Provision for 15 additional accessory 
500 kHz ranges 

• Transistorized audio 

• Optional high-performance 
noise blanker 

• AVC with 3 selectable time constants 

• Optional 8 pole filters available for 
CW, AM, RTTY 

• $499.95 


* 

y—} 

'\y 
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T-4XC Transmitter 

The one worthy of the R-4C 


NEW T-4XC FEATURES: 

• Plug-in relay 

• More flexible VOC operation; 
Including separate delay controls 
for phone and CW 

Crystal control from front panel for 
amateur. Mars, commercial uses 
Provision for AFSK RTTY operation 

• $529.95 


See tor yourself—at your dealer's. — 

R. L. DRAKE COMPANY 

540 Richard Street. Miamisburg, Ohio 45342 • Phone (513) 866-2421 • Telex 288-017 
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The first two issues of HR Report are 
now off the presses and in the hands of 
subscribers around the country. If you 
want to know what's happening behind 
the scenes in amateur radio, and rapidly, 
as the news breaks, HR Report is the only 
way to do it. For example, did you know 
that we will probably lose the upper 2 
MHz of the 420-MHz band (448 to 450 
MHz) to the Emergency Medical Service? 
Did you know that the ARRL's first 
ten-meter contest was a partial success, 
with openings to Africa and South Pa¬ 
cific? Did you know that more than 500 
two-meter repeater licenses have been 
issued by the FCC, nearly clearing up the 
backlog? Did you know that a large 
variety of quality-made coils, chokes and 
terminal boards, packaged for the ama¬ 
teur, are now available from Cambridge 
Thermionics Corporation (CTC)? These 
are just some of the items covered in 
detail in recent issues of HR Report. For 
subscription details for this new bi-week¬ 
ly amateur newsletter, look on page 72. 

This month we will kick off the latest 
project of our more for 74 program, an 



Automatic License Renewal Service for 
all FCC-licensed amateurs (except No¬ 
vices), subscribers to ham radio or not. 
The cost to you? Absolutely nothing, 
except for the effort to open an envelope. 
It will work like this: 60 to 90 days 
before your amateur license is due to 
expire you will receive in the mail a copy 
of FCC Form 610 plus a supplementary 
instruction sheet prepared by our staff 
which will include some info on such 
things as renewal fees, operating after 
your license expires if you filed a timely 
renewal application, etc. All you have to 
do is fill out the Form 610, enclose your 
check or money order, and mail it back 
to the FCC. 

No last-minute scurrying around to 
find the proper form, or discovering that 
your license expired a month ago. How¬ 
ever, for the Automatic License Renewal 
Service to operate successfully, your cor¬ 
rect address must be on file with the FCC 
as required by the regulations. If you 
have moved since you last renewed your 
amateur license and the FCC does not 
have your current address you will not 
receive your License Renewal packet. It's 
as simple as that. 

Early this month the first Automatic 
License Renewal packets will be in the 
mail to amateurs whose licenses expire in 
March and April, 1974. In early March 
License Renewal packets will be mailed 
to amateurs whose licenses expire in May. 
From then on mailings will be made the 
first of every month so you should 
receive yours at least 60 days before your 
license expires. 

Jim Fisk, W1DTY 

editor-in-chief 
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LESS THAN 

82* PER WATT 


SWANs NEW 700CX CHAMPION TRANSCEIVER 
700 WATTS P. E.P.ISSBIAM/CW/5-BANDS 


SWAN'S 700CX is a real inflation fighter. You can experience more powerful 
communications with this one rugged value-packed transceiver, for less cost, 
than any other ham rig in its class. Here is all the dynamic power you need to 
punch through QRM—without an expensive accessory amplifier. 

Shop around and compare. There's just no competitive method that'll give 
you everything the CHAMPION has to offer for such a reasonable investment. 
Here's some of the many standard features built into the 700CX: 

• Automatic Level Control • Fast attack AGC, with controlled decay 

• CW sidetone • Selectable sideband • Dual-ratio planetary tuning • S-meter 

• 2.7 kHz bandwidth • 5.5 MHz I.F. • Wide-range "Pi" antenna coupler. 
S569.95 will put the CHAMPION in your ham shack. Simple arithmetic 

shows that at this price you get 700 watts for less than Q2t per watt—a real value! 

Order your new CHAMPION today. For direct delivery, use the coupon 
below and mail to: 


© 


Gentlemen: 


ELECTRONICS 

4 i»©• «■•'» »f Ct»**c Co'PO'eff" 


305 Airport Road , 
Oceanside, CA 92054 


H2 


Please send me the following SWAN products: □ 700CX Transceiver @ $569.95 □ 117XC AC 
Power Supply & Speaker @ $109.95 □ 14-117 AC/DC Power Supply @ $139.95 □ FP-1 Phone 

Patch @ $48.95 Total amount of order is $- 

(California residents please add 5% sales tax) 

CD 20% down payment enclosed, ship C.O.D. O Full payment enclosed. O 10% down payment 

enclosed, charge remainder to my Swan Credit Account #-(All items shipped 

best way collect.) 

N arne :_Amateur Call:_ 

Address:_ 

City:-- 


. State:. 


.Zip:. 


More Details? CHECK-OFF Page 94 
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solid-state 

transmitting 

for 144-MHz ssb 

Complete 
construction details 
for a solid-state 

CNJ 

o 

transmitting converter ? 

c 

im 

that provides | 

o 

more than $ 


converter 

When my faithful but venerable tube- 
type two-meter ssb transmitter started to 
show its age, I began to investigate the 
possibilities of replacing it with a solid- 
state unit. A review of the published 
literature and manufacturers' data indi¬ 
cated that there should be no major 
obstacles up to the 1-watt level, but I 
found little encouragement to attempt 
the 30- to 35-watt output I was seeking. 
Fortunately, I had available a substantial 
quantity of vhf power transistors, de¬ 
signed for class-C service, with which to 
experiment. This article will show that it 
is entirely feasible to operate vhf power 
transistors as linear amplifiers, using tech¬ 
niques which are well within the capabili¬ 
ties of the serious vhf experimenter. 


< 

30-watts output j 

03 

on two meters § 
> 
< 

c 

o 

4-* 

u 

_ 

In the past few years numerous articles !5 
have been published describing tran- 
sistorized fm and CW transmitters and g 
class-C power amplifiers for use in the ^ 
144- to 148-MHz band. However, there 5 
has been a noticeable lack of information Z 
covering single-sideband applications or % 

linear transistor amplifiers, due primarily ,£ 

03 

to the problem of generating reasonable fa 
amounts of power in linear amplifiers .o 
operating in the vhf region. CO 


prerequisites 

My needs were to generate a minimum 
of 30 watts PEP between 144 and 146 
MHz, using my high-frequency ssb trans¬ 
mitter as the basic exciter. This dictated 
using the 28- to 30-MHz output from the 
transmitter in order to cover a 2-MHz 
range without changing the local- 
oscillator frequency in the transmitting 
converter. However, a close examination 
of the mixing scheme revealed one dis¬ 
maying problem—operation at 145 MHz 
requires the ssb input to be at 29 MHz, 
and the fifth harmonic of 29 MHz is also 
145 MHz, which is most undesirable. 
Since most mixers are excellent harmonic 
generators, I had to find one that was 
not. Luckily, the double-balanced mixer 
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has excellent characteristics in this re¬ 
spect, thus eliminating one stumbling 
block. 

I also decided that if I were going to 
have major problems (more than just the 
expected ones), there was no point in 
constructing the entire unit, and that if a 
problem was to prove insurmountable, it 
would show up before the final stage. 
Therefore the logical approach would be 
to build up the circuit to the driver stage, 
and then cover the final amplifier as a 
separate subproject. As it turned out, this 


values may be found in reference 1 or any 
standard reference text. 

I used a double-balanced mixer board 
which had been given to me because of a 
broken wiring trace. Its characteristics are 
identical to several inexpensive mixers 
now available, such as the Anzac MD108, 
Mini-Circuits SRA1, and Vari-L DBM166. 
Any one of these will be suitable, as 
would be the more expensive Hewlett- 
Packard or Relcom models. I have re¬ 
commended the Anzac mixer in the parts 
list for fig. 2, since it is the least costly 



fig. 1. Block diagram showing approximate stage gains and peak-envelope-power levels throughout 
the converter. Output power and gain of the final stage depend on the type of transistor used and 
the collector supply voltage. 


was a fortunate decision, since it allowed 
me considerable flexibility in designing 
the final stage. 

driver unit 

A complete block diagram of the 
transmitting converter appears in fig. 1, 
showing the approximate stage gains and 
power levels throughout the circuit. The 
schematic of the driver unit is shown in 
fig. 2. The 28- to 30-MHz ssb input is 
applied to the RF (ft) input port of 
double balanced mixer Z1, and should 
not exceed -3 dBm (0.5 mW) to keep 
distortion products to a minimum The 
50-ohm pad formed by resistors R1 
through R3 has been included to insure 
proper termination of the transmission 
line from the SSB exciter and to provide 
the mixer with a 50-ohm source. Values 
have not been specified for the pad 
resistors, since the required attenuation 
will depend on the output power of the 
exciter and the amount of attenuation 
present in your external power attenu¬ 
ator. The total loss in the two attenuators 
must be sufficient to limit the input to 
the mixer to the specified 0.5 mW. Design 
equations for calculating the resistance 


and is directly available from the manu¬ 
facturer in single-lot orders. 

In order to achieve minimum loss 
through the mixer, a local-oscillator signal 
of at least 7 dBm (5 mW) is required. This 
is easily obtained from a 2N3563 operat¬ 
ing in a Miller oscillator circuit which uses 
a 116-MHz overtone crystal. The oscilla¬ 
tor output is taken from a tap on the 
collector coil, chosen to provide maxi¬ 
mum power transfer to the mixer. 

The output of the mixer is obtained at 



Top view of the driver unit and MSA7503 final 
amplifier. The metal disc is the heat sink for the 
driver transistor; top-hat heat sinks are used on 
the 2N4427 and FMT4170 transistors. The 
t N4001 and 1N4719 diodes are inside the 
clamps on the driver and amplifier mounting 
studs, respectively. 
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the i-f (X) port and is applied to a 
double-tuned top-coupled filter, resonant 
at 145 MHz. The Q of each tuned circuit 
and the coupling coefficient have been 
selected for a bandwidth of approximate¬ 
ly 4 MHz. The input and output taps on 
LI and L2 provide impedance matching 


additional ,01-juF emitter bypass capaci¬ 
tor were included to suppress a tendency 
of this stage to oscillate. The output of 
the 2N4427 is matched to the base of 
transistor Q1 by means of a trimmer 
capacitor tapped down on the collector 
coil. 


0.47 pF 



C1 ,C3 

1.5-20 pF compression trimmer 
(Arco/EI Menco 402) 

L6 

copper strap, IV 4 ” long x 3/16” 
wide 

C2,C4 

7-100 pF compression trimmer 

L7 

3 turns no. 16, V 4 ” ID, 5/8” long 


{Arco/EI Menco 423) 

L8 

*25 turns no. 26E wound on Mi¬ 

L1.L2 

4 turns no. 20, V« M ID, l /z'’ long, 


crometals T37-3 core 


tapped i /2 turn from ground end 

Q1 

♦Fairchild FMT4170, RCA 

L3 

5 turns no. 20, V»” ID, 3/8” long. 


2N5913, or Motorola HEP-53001 


tapped Vz turn from supply end 

Q2 

* Fairchild MSA8507 or CTC B12- 

L4 

6 turns no. 20, V«” ID, V 2 ” long, 


12 


tapped 1 turn from supply end 

R1,R2,R3 

see text 

L5 

6 turns no. 20, V»” ID, Vz” long, 
tapped V 2 turn from supply end 

Z1 

♦double-balanced mixer (Anzac 
MD108 or equal) 


fig. 2. Schematic diagram of the driver unit. Sources of asterisked items are listed in the appendix. 
All 1-10 pF capacitors are piston type. 


into and out of the filter. Total loss 
through the mixer and filter is about 8 
dB. 

Another 2IM3563 follows the mixer, 
configured as a conventional class-A amp¬ 
lifier. The output of the 2N3563 drives a 
2N4427 amplifier, which also operates 
class A. The R LC network between the 
collector and base of the 2N4427 and the 


Several types of transistors were tried 
at Q1, all with some degree of success. 
The best of these was found to be the 
Fairchild FMT4170, although the lower- 
priced 2N5913 or HEP-S3001 (in that 
order of preference) should also be satis¬ 
factory. This stage operates closer to 
class-AB than class-A to keep the trans¬ 
istor power dissipation within acceptable 
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limits. The RC network between the 
collector and base improves the linearity 
of the stage. Parasitic oscillations in the 
hf region are suppressed by the IO-/ 1 H rf 
choke in parallel with a 10-ohm resistor, 
plus the large bypass capacitors in the 
collector supply circuit. 


To prevent thermal runaway of the 
transistor, the base current is controlled 
by a 1N4001 diode which is thermally 
coupled to the transistor case. This is 
physically accomplished by mounting the 
diode on the stud of the transistor so that 
it follows the temperature of the device. 



144-146 MHx OUTPUT 
TO AMPLIFIER 


The driver stage was designed around a 
Fairchild MSA8507 vhf power transistor 
which is characterized only for class-C 
operation. The transistor is forward 
biased into class AB operation by means 
of a bias circuit described by Roy Hejhall, 
K7QWR. 2 Quiescent collector current is 
set by adjusting the base bias by means of 
the 100-ohm adjustable resistor. 

It is essential that there be approxi¬ 
mately one-half ohm dc resistance be¬ 
tween the base and bias source for the 
bias circuit to operate properly. I used a 
1.8-ptH rf choke from my junk box 
because it had a resistance of 0.6 ohm. 
Any choke having an inductance between 
0.47 and 2 fiH will be satisfactory, 
provided that it has the required resis¬ 
tance. Otherwise a resistor may be in¬ 
serted between the rf choke and the bias 
source to make the total resistance about 
0.5 ohm. 


Therefore, as an increase in transistor 
temperature tends to increase the base 
and collector currents, the increase in 
diode temperature causes the base bias to 
decrease, thereby reducing the base and 
collector currents to the equilibrium val¬ 
ues set by the bias-adjust resistor. 

The collector-to-base RC linearizing 
network and the collector-supply hf 

table 1. Characteristics of the Fairchild MSA8507 
transistor at 175 MHz with 12-volt collector 
supply. 

P ou t 12 watts minimum 

Pj n 3.5 watts maximum (at rated P ou t) 

Z in 1.5 + J1.3 ohms 

z out 3 “ j2.7 ohms 

C cb 35 pF (at 1 MHz) 

BVces 36 volts 

Vq£q 18 volts 

l c 2.0 amperes maximum 

P D 22 watts 


february 1974 Q 9 



parasitic-suppression network are both 
similar to those used in the preceding 
stage. Power is coupled into and out of 
the transistor by means of conventional 
T-networks, resulting in an output from 
this stage of approximately 6 watts PEP 
when fed into a 50-ohm load. 


lizing resistors. The circuit is shown in fig. 
3. The first obvious question is why a 
nominal 28-volt transistor was used when 
the rest of the converter uses 12-volt 
devices. The answer is equally obvious 
when you look at the typical characteris¬ 
tics of 12-volt, 50-watt transistors—they 



fig. 3. Schematic diagram of the final amplifier which uses a high-conductance diode to control base 
biasing. Details of the parts identified by reference designators appear in table Z. 


Unfortunately, the Fairchild 
MSA8507 is no longer in production, 
although there may be some to be found 
as old stock or at surplus outlets. How¬ 
ever the B12-12, manufactured by Com¬ 
munications Transistor Corporation, has 
similar characteristics and should be as 
good, if not better. For those interested 
in trying other transistors, the pertinent 
characteristics of the MSA8507 are listed 
in table 1. Reference 3 contains the 
design equations for the input and output 
networks, which must be redesigned if 
you use a transistor having input and 
output impedances substantially different 
from the MSA8507 or B12-12. 

final amplifier 

Two different amplifiers were de¬ 
signed, built, and operated on the air. The 
first uses a transistor characterized for 
class-C service in the 100- to 175-MHz 
region and having internal emitter stabi- 


do not have the necessary power gain. 
And as will be seen later, the dual voltage 
requirement is not a major problem. 

The circuit configuration is similar to 
that used in the driver stage, and uses a 
Fairchild MSA7503 transistor. The input 
and output networks are designed to 
match a 50-ohm source and load, respec¬ 
tively. As with the MSA8507, the 
MSA7503 is also out of production. 
However, the technique of placing a 
50-watt transistor in linear service, when 
it was designed for class-C operation, may 
be of interest. The bias circuit is the same 
as previously described for the driver 
stage, except for one minor difference. 
Because of the relatively large value of 
base current, an rf choke having less 
inductance but using larger wire was used 
in the base circuit. Therefore a 2-ohm 
resistor was added between the choke and 
bias source to provide an empirically de¬ 
termined optimum value of resistance. 
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The transistor operates as close to true 
class B as possible. That is, the base is just 
barely forward biased, so that the quies¬ 
cent collector current is 2 or 3 mA. 
Considering that the peak dc collector 
current is about 2 amperes, that is truly 
class B. All attempts to increase the static 
collector current resulted in catastrophic 
failure of the device when excitation was 
applied, probably caused by secondary 
breakdown. (See reference 4 for a discus¬ 
sion of this phenomenon.) However, as 
long as the static collector current is 
limited to 3 mA or less, the amplifier is 
stable, reliable, and entirely satisfactory. 
The output powers obtained at collector 
voltages between 20 and 26 volts are 
shown in fig. 4. 

A second amplifier was then designed 
and built, using a commercially available 
transistor and a different biasing scheme. 
A TRW PT6727 is used in the circuit 
shown in fig. 5. This transistor is emitter- 
ballasted and is designed not only for CW 
operation at 150 MHz, but for a-m service 
as well. 

The heart of the bias network in this 
circuit is a device called a byistor, which 
is manufactured by Communications 
Transistor Corporation, and shown in fig. 
5 as a Y-shaped symbol (originated by 
CTC) with its type designation BY1. The 
byistor acts as a low-impedance dc bias 
source and consists of a diode and silicon 
resistor; fig. 6 shows the internal arrange¬ 
ment. The device is packaged in a ceramic 
stripline configuration, identical to that 


table 2. Inductors and capacitors used in the amplifier 
circuits of figs. 3 and 5. Numbers in parentheses follow¬ 
ing the capacitance values are Arco/EI Menco part 
numbers. 


Q101 

C101 
C102 
C103 
C104 
L101 

L102 

L103 

LI 04 


MSA7503 

1.5-20 pF (402) 

7-100 pF (423) 
same as C102 
same as C102 
V 2 turn no. 18, 3/8” 
ID, IV 4 ” lead length 
1 turn no. 14, 3/8” 
ID, IV 4 ” lead length 
7 turns no. 20, 3/16" 
ID, 3/8” long 
35 turns no. 20E wou 
T80-2 core 


PT6727 

7-100 pF (423) 
24-200 pF (425) 
3-35 pF (403) 

2-25 pF (421) 
copper strap, 1” 
long, 3/8” wide 
3 turns no. 14, 

‘A” ID, 1 / 2 ” long 
7 turns no. 20, 
3/16” ID, 3/8” long 
id on Micrometals 


used for rf power transistors, and is 
meant to be mounted on the same heat 
sink as the transistor for temperature 
tracking. The diode is fabricated using the 
same material, geometry, and diffusion as 
an rf power transistor, so that it will 
thermally track the transistor. Tracking is 



20 22 24 26 

COLLECTOR VOLTAGE 


fig. 4. Outputs obtained from the Fairchild 
MSA7503 and TRW PT6727 transistors, plot¬ 
ted against collector supply voltage. These 
curves are not to be construed as indicating 
relative gains, since the drive power and tuning 
were optimized for each transistor at each value 
of collector voltage. 


further improved by the temperature 
characteristics of the silicon resistor. 

A constant current of approximately 
350 mA is applied to injector terminal /, 
causing the diode to act as a voltage 
source having about 0.3 ohm impedance. 
The silicon resistor adds approximately 
0.7 ohm and increases the apparent 
source impedance to approximately 1 
ohm at supplier terminal S. The voltage at 
the supplier terminal will be between 
0.45 and 0.85 volt, depending on the 
current being drawn from S and the 
temperature of the device. Thus, if a 
variable resistor is connected between the 
supplier (S) and reference (/?) terminals, 
the supplier voltage can be adjusted. This 
is accomplished by the 4.7-and 100-ohm 
resistors shown in fig. 5 ; a single 5-ohm 
adjustable resistor could be used, but a 
4.7-ohm, half-watt resistor in parallel 
with a printed-circuit type trimmer po¬ 
tentiometer provides finer control. 

As the temperature of the byistor 
increases, the resistance of the silicon 
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resistor increases and the diode voltage 
decreases. This results in an increase in 
the apparent source impedance and 
lowers the bias voltage at the supplier 
terminal. Consequently, the base current 
of the associated transistor is reduced, 
preventing thermal runaway and provid¬ 
ing improved dc stability of the amplifier. 
A more rigorous explanation of the 
byistor, with temperature-characteristic 
curves, appears in reference 5. 

Aside from the biasing arrangement, 
the amplifier circuits of figs. 3 and 5 are 
identical. Different values of inductance 


appear in fig. 4, plotted against collector 
supply voltage. 

power supplies 

The low-power stages require a 12- to 
12.6-volt dc source which is capable of 
supplying approximately 1.5 amperes at 
peak power output. The MSA7503 final 
amplifier draws about 2 amperes, while 
the PT6727 requires a 2.5-ampere supply, 
both values being the peak current. Both 
of the supplies must be reasonably well 
regulated because of the varying load 
inherent in ssb operation. 



fig. 5. Schematic diagram of the final amplifier which has its base bias controlled by the CTC byistor. 
Details of parts identified by reference designators appear in table 2. 


and capacitance in the input and output 
networks are required for each type of 
transistor, but either transistor can be 
used in either circuit. However, the im¬ 
proved construction of the PT6727 per¬ 
mits class-AB operation, which reduces 
the intermodulation distortion products 
to some extent. Table 2 contains 
inductance and capacitance data appli¬ 
cable to either circuit, for each type of 
transistor. 

The PT6727 appears to be somewhat 
better than the MSA7503 in terms of 
power gain, output, and distortion 
products, which is to be expected in view 
of its intended application. The power 
outputs obtained from the PT6727 


A convenient way to obtain the two 
supply voltages is to use a 20- to 26-volt 
supply capable of providing the total load 
current, and incorporate a simple regula¬ 
tor circuit to drop the voltage to the 
nominal 12 volts required for the driver 
unit. Such a regulator is shown in fig. 7. 
The value of dropping resistor R will 
depend on the input supply voltage, and 
may be calculated from the equation 
shown on the diagram. 

If the 20- to 26-volt supply is regu¬ 
lated with a circuit similar to or better 
than that shown in fig. 7, the 12-volt 
regulator is more than adequate for local- 
oscillator stability. Purists may want to 
add a 10- or 11-volt zener diode at the 
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local oscillator for additional regulation, 
but it was found to be unnecessary. 

construction 

Construction of the driver unit and the 
final amplifiers is shown in the various 
photographs. I started out using a piece 
of single-sided copper-clad board approxi¬ 
mately 6-1/2 by 9-1/4 inches, since the 
circuits were developed stage by stage. I 
ultimately ran out of board, so for that 
reason the driver stage runs at a right 
angle to the low-level circuits. This is no 
problem except for the fact that it leaves a 
large portion of the board unused. To run 
all of the stages in the driver unit in a 
conventional straight line, I suggest using 
a piece of board approximately 12-inches 
long by 4-inches wide. 

The normal techniques used for vhf 
construction should be followed—short 
leads and small, high-quality components. 
The low-level stages are each enclosed 
within shielded partitions which are made 
of pieces of copper-clad board soldered to 
the main board. The partitions should be 
placed across the transistor sockets to 
isolate the input and output circuits, thus 
minimizing any tendency of the high-gain 
stages to oscillate on their own. Liberal 
use of feedthrough capacitors and rf 
chokes for the supply voltages, with the 
dc wiring run on the top side of the 
board, prevents stray coupling through 
the power leads. 

LI and L2 in the mixer output circuit 
are shielded from one another by placing 
LI and its associated capacitor on the 
mixer side of a shield partition, and L2 
and its capacitor on the other side. The 
0.47-pF coupling capacitor is then con- 
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fig. 6. Schematic diagram of the byistor 

(courtesy CTC). 


nected to the top end of each coil via a 
feedthrough terminal in the partition. 

The MSA8507 (or B12-12) and 
PT6727 transistors are in stripli ne- 
opposed-emitter packages, which require 
some care in mounting. Virtually all of 
the published articles employ this pack- 


2N3055 



fig. 7. Regulator circuit for use in dropping the 
20- to 26-volt dc supply to 12.4 volts. 


age configuration in circuits which use 
printed-w i ring inductances or 
transmission-line sections. Since my de¬ 
sign uses only discrete components, the 
mounting and connection techniques are 
slightly different. 

There are two major conditions which 
must be met when mounting stripline 
transistors: the emitter leads must be 
grounded as closely as possible to the 
case, in order to minimize emitter lead 
inductance, and the case must be 
mounted on a heatsink without putting 
undue strain on any of the transistor 
leads. Considering the latter condition 
first, it can be satisfied by mounting the 
transistor to the heatsink, through a hole 
in the copper-clad board, before soldering 
to any of the leads. A sparse application 
of silicone thermal compound should be 
used between the body of the transistor 
and the heatsink. 

Reducing the emitter lead inductance, 
as accomplished by soldering the leads 
close to the case, creates the annoying 
problem of what to do with the collector 
and base leads. Fortunately, operation at 
144 MHz is not so critical as to preclude 
using one of the arrangements shown in 
fig. 8. In fig. 8A, the base and collector 
leads are soldered to lands which are 
insulated from the ground plane. These 
lands may be formed in one of two ways. 
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The copper can be routed out around the 
transistor leads, creating areas that are 
isolated from ground, and the leads then 
soldered to these lands. An alternate 
method is to cut small pieces of copper- 
clad board and cement them to the 
ground plane to form small insulated 



fig. 8. Methods of mounting stripline-opposed- 
emitter packaged transistors. Also shown is a 
base-bias control diode clamped to the tran¬ 
sistor mounting stud for thermal tracking. 

platforms to which the transistor base 
and collector leads can be soldered. In 
both cases, the heatsink must be spaced 
away from the main board so that the 
emitter leads are level with the ground 
plane or close enough to the ground plane 
so that they can be bent down slightly 
without too much strain. 

Fig. 8B shows a third method which 
allows the heatsink to be mounted direct¬ 
ly to the board without spacers. The base 
and collector leads are folded back on 
themselves, by means of long-nose pliers, 
and the folded ends carefully bent up 
away from the stud. This provides a 
relatively rigid terminal for connections 
to the transistor. The emitter leads are 
carefully bent down to the ground plane 
and soldered. 

The heat sink for the driver transistor 
was made from a scrap piece of aluminum 
and has an area of about 6-1/2 square 
inches. This is enough radiating surface to 


keep the transistor from getting any more 
than barely warm to the touch. Of 
course, any one of the many commercial 
heat sinks having equivalent radiating 
surface could be used. 

The 1N4001 diode is thermally 
coupled to the driver transistor by means 
of a clamp mounted on the transistor 
stud, as shown in fig. 8B. The clamp is 
made of a small piece of sheet copper 
which is formed around the diode to fit 
snugly. The diode and clamp surfaces 
should be coated with a thin film of 
thermal compound before being secured 
to the transistor stud. The diode cathode 
is soldered to the clamp, which is 
grounded via the heatsink, while the 
anode lead is connected to the bias-adjust 
resistor through a feedthrough capacitor. 

The final amplifier is built on another 
piece of single-sided copper-clad board 
which measures 4 by 5 inches. The heat 
sink, which has a radiation surface of 
33.4 square inches, is an Archer 
276-1360, available at Radio Shack 
stores. The PT6727 stripline-packaged 
transistor is mounted to the board and 
heat sink in one of the ways previously 
described. 

The MSA7503 is packaged in aTO-60 
stud-mount case, which poses an addi¬ 
tional problem in securing a low- 
impedance emitter-to-ground path. The 
emitter is connected internally to both 
the case and a terminal pin on the body, 
but using the pin is not practical because 
of the high internal lead inductance. The 
scheme shown in fig. 9 was finally 
reached, and should be a useful method 
for mounting any similar transistor. First 
mount the heatsink to the board and, 
using a number-9 drill, drill a 0.196-inch 
hole through the heat sink and board for 
the transistor mounting stud. Then dis¬ 
assemble the heat sink from the board 
and enlarge the hole in the board to a 
diameter of 1/2 inch. Remount the heat 
sink on the board. 

Obtain a small piece of copper foil 
(the kind used for electrostatic shields 
between power-transformer windings) 
and cut out a disc 1 to 1-1/4 inch in 
diameter. Carefully cut a hole in the 
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center of the disc just large enough to 
clear the transistor stud. Apply thermal 
compound to that part of the heatsink 
which is accessible through the enlarged 
hole in the board. Place the copper foil 
on the stud and mount the transistor to 
the heatsink. (Note that thermal com¬ 
pound is not used between the copper 
foil and the transistor, in order to main¬ 
tain a good rf path between emitter and 
ground.) Slit the edges of the copper foil, 
now protruding from the hole in the 
board, so that the foil can be pressed flat 
against the copper board, and solder it 
down. This results in a continuous ground 
plane from the board to the transistor 
emitter. 

If a 1N4719 diode is to be used to 
control the bias, mount it to the trans¬ 
istor stud in the same manner as de¬ 
scribed for mounting the 1N4001 on the 
driver transistor. If you use the BY1 
byistor, mount it in one of the ways 
described for stripline packages, except 
that there is no need for concern about 
lead inductance. I located the byistor 
stud 1 inch from the transistor stud, on a 
line with the base lead. This places it 
under the input inductor, which hides it 
in the photograph of the PT6727 ampli¬ 
fier. 

adjusting and tuning the driver 

One of the advantages of having the 
final amplifier separate from the driver 



Bottom of the driver unit and MSA7503 
amplifier. The local oscillator is at the left side, 
followed by the mixer and low-level stages to 
the right. The driver stage runs along the right 
side of the larger driver-unit board. The ampli¬ 
fier input circuit is at the top of the smaller 
board, and the collector circuit is at the 
bottom. Note the use of shield partitions to 
prevent feedback. 


unit is being able to tune up the low- 
power stages independently of the final. 
And since two relatively high-power 
transistors are involved, having to worry 
about just one at a time makes the 
process much easier. 

Before making any power connections. 



TRANSISTOR 

fig. 9. Method of mounting TO-60 stud-mount 
transistors to minimize emitter-to-ground lead 
inductance. 

set the 100-ohm adjustable resistor in the 
driver bias network for maximum resis¬ 
tance. Then temporarily break the col¬ 
lector supply circuit in the driver stage 
and insert a 0-50 or 0-100 mA meter 
between L8 and the supply. Be sure the 
meter will indicate only the collector 
current and not the current drawn by the 
1N4001 diode. Connect a good 50-ohm 
load and power meter to the driver 
output connector. 

Connect the 12-volt supply and apply 
power. The meter should read zero or 
close to it. Adjust the 100-ohm resistor 
until the collector current is approxi¬ 
mately 20 mA; this sets the operating bias 
on the driver transistor. Next check the 
operation of the 2N3563 oscillator, using 
an electronic voltmeter and rf probe at 
the output, or a sensitive detector 
coupled to the collector tank circuit. 
Tune the oscillator for maximum output. 
If the circuit fails to oscillate, it may be 
necessary to experiment with the value of 
the emitter bypass capacitor. 

Turn off the power supply and replace 
the milliammeter with a 0-1 ammeter. 
Now connect the hf single-sideband trans¬ 
mitter, tuned to 29 MHz, to the input 
connector of the driver unit. Be sure that 
you have enough attenuation between the 
transmitter and converter to limit the 
power at the mixer input to 0.5 mW. 
Reapply power to the driver unit and 
slowly insert carrier at the transmitter 
while watching the driver-stage collector 
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current. If the collector current starts to 
increase, immediately adjust the tuning 
capacitors in the driver output network 
for maximum output power. Actually, 
there is little likelihood of this occurring 
before the low-level stages have been 
tuned, so reduce the 29-MHz excitation 



Component side of the PT6727 final amplifier. 
The copper-strap inductor In the input circuits 
hides the byistor. The transistor and byistor are 
mounted on the same type of heat sink as 
shown in the photograph of the MSA7S03 
amplifier. 

and tune up the converter by means of 
the following technique. 

Tune each stage for maximum power 
output. An electronic voltmeter with an 
rf probe, connected at a point which 
follows the circuit or stage being ad¬ 
justed, makes a good tuning indicator 
without loading down the circuit (e.g., 
connect the probe to the collector of the 
stage following the one being tuned). As 
each stage is tuned, gradually increase the 
29-MHz carrier and monitor the driver 
collector current so that the driver output 
circuit can be tuned for maximum output 
as soon as the collector current starts to 
increase. As excitation to the driver stage 
is increased, the collector current will rise 
to a maximum of 0.75 to 1 ampere. Tune 
the driver output circuit for maximum 
output consistent with minimum collec¬ 
tor current. Since the Q of the output 
circuit is low, tuning is relatively broad, 
making it easy to pick the point of best 
efficiency. 

As the 29-MHz drive is increased and 


as each stage is tuned, the output should 
gradually rise to at least 6 watts. How 
ever, if the output goes to 9 watts or so, 
it is an indication that one or more of the 
low-level stages are saturated. If this 
happens, reduce the excitation to the 
point where the output power drops 
sharply. This is the limit of linear opera¬ 
tion, and all tuning adjustments should be 
repeaked at this level. Vary the frequency 
of the ssb transmitter from 28 to 30 MHz 
and retune it for constant output at 
several points within the frequency range, 
but do not retune the transmitting con¬ 
verter. The output from the converter 
should vary less than 10 percent. 

Deenergize the power supply, remove 
the ammeter, and restore the driver col¬ 
lector circuit to its original state. You now 
have a 6-watt ssb signal, ready to put on 
the air or to drive the final stage. If you 
want to get it on two meters at this point, 
be sure to read the section headed opera¬ 
tion before connecting the antenna. 

adjusting and tuning the final 
amplifier 

If you are using the amplifier circuit 
shown in fig. 3, set the 100-ohm adjus¬ 
table resistor for maximum resistance. If 
you are using the circuit of fig. 5, set the 
100-ohm pot for minimum resistance 
between the byistor supplier terminal and 
ground. Temporarily open the collector 
circuit, as was done for the driver, and 
insert a milliammeter between LI04 and 
the power supply so that it will measure 
only the collector current. A 0-50 or 
0-100 mA meter can be used for the 
PT6727; a 0 10 mA meter is preferable if 
an MSA7503 or equivalent is used. 

Using the lowest supply voltage which 
will provide you with the output power 
that you need, turn on the power supply 
and adjust the bias resistor on the ampli¬ 
fier for a collector current of 25 mA if 
the PT6727 is being used. If you are using 
an MSA7503 or an equivalent transistor, 
adjust the bias resistor to the point where 
the collector just starts to draw current— 
about 2 or 3 mA. Remove power and 
replace the milliammeter with an am- 
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meter having at least a 2.5 ampere range. 

Connect the driver unit to the ampli¬ 
fier by means of a short length of 50-ohm 
coax cable, and terminate the amplifier 
with a power meter and good 50-ohm 
load. Energize the driver unit and ampli¬ 
fier power supplies, and gradually apply 
rf excitation. Tune the amplifier input 
and output capacitors for maximum out¬ 
put each time the drive is increased. The 
output should rise smoothly until it 
reaches the approximate value indicated 
in fig. 4 for the supply voltage being used. 
As with the driver stage, the final tuning 
should provide maximum efficiency 
(maximum output consistent with mini¬ 
mum collector current). The collector 
efficiency of the PT6727, operating class 
AB, should be approximately 60 percent. 
The efficiency of the MSA7503 or any 
other transistor operating virtually at 
cut-off may be as high as 75 percent. 
Tuning the exciter over a 2-MHz range 
should not affect the output of the 
transmitting converter by more than 10 
percent. 

Driver-stage tuning may be refined 
during the amplifier tuning procedure by 
peaking the capacitors in the driver col¬ 
lector circuit for maximum amplifier out¬ 
put, but this must not be done until after 
the amplifier input tuning capacitors have 
been adjusted for maximum output. Then 
remove all power, disconnect the am¬ 
meter, and restore the final collector 
circuit to its original condition. 

operation 

The transmitting converter is now 
ready to feed an antenna or to drive a 
high-power linear amplifier. In the latter 
case, connect the converter to the ampli¬ 
fier through a 50-ohm coax cable (assum¬ 
ing that the amplifier being driven has a 
50-ohm input impedance) and retune the 
converter amplifier collector circuit for 
maximum drive. It is advantageous to 
monitor the transistor amplifier collector 
current to achieve maximum efficiency, 
which can be done simply by inserting an 
ammeter in the lead from the dc supply. 
Remember, however, that you will now 
be measuring the collector current plus 


the current drawn by the bias-control 
diode or byistor, so that the total current 
through the meter will be 200 to 350 mA 
greater than the collector current alone. 

If the transmitting converter is fed 
directly to an antenna, a lowpass filter 
must be inserted between the output 
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fig. 10. Schematic diagrams of two lowpass 
filters for suppressing harmonic radiation. The 
coil in the elliptical filter (B) should be adjusted 
so that it resonates with the 6.8-pF capacitor at 
327 MHz. Capacitors are silver mica, S percent 
or better. 

connector and the transmission line to 
attenuate harmonics which will be passed 
by the low-Q output network of the 
driver or amplifier. (The higher-Q tuned 
circuits in a vacuum-tube amplifier fol¬ 
lowing the converter will provide suffici¬ 
ent filtering, and eliminate the need for a 
lowpass filter.) Two such filters are 
shown in fig. 10. The constant-k pi- 
section in fig. 10A is slightly simpler than 
the elliptical pi-section of fig. 10B, but 
the latter will provide at least 6-dB, and 
as much as 16-dB, more attenuation to 
the second harmonic than will the 
constant-k configuration. 

After making the necessary connec¬ 
tions and applying power, retune the 
output collector circuit for maximum 
output power. Again, it is wise to moni¬ 
tor the collector current, as described 
above. Once the preceding tuning pro¬ 
cedures have been completed, it will not 
be necessary to retune any of the circuits 
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appendix 


Most of the parts used in the transmitting converter are available through regular distributors. 
The following list is provided for those items which must be ordered from other sources, and 
includes prices (as of July 1973) for those of major importance. 


item 

unit price 

CTC B12-12 

$ 9.50 

BY 1 

6.00 

Anzac MD108 

7.00 

TRW PT6727 

35.00 

Fairchild FMT4170 

5.50 


Micrometals cores 


source 

Communications Transistor Corporation, 
301 Industrial Way, 

San Carlos, California 94070 

Anzac Electronics, 

39 Green Street, 

Waltham, Massachusetts 02154 

Request name and address of closest 
distributor from Marketing Department, 
TRW Semiconductor Division, 

14520 Aviation Boulevard, 

Lawndale, California 90260 

Request name and address of closest 
distributor from Marketing Department, 
Fairchild MOD, 

4001 Miranda Avenue, 

Palo Alto, California 94304 

Amidon Associates, 

12033 Otsego Street, 

North Hollywood, California 91607 


over long periods of time, provided that 
you do not change the load or supply 
voltages. The low-Q tuned circuits are 
relatively insensitive to other changes. 

conclusions 

Operation on two meters during the 
past several months, using both ampli¬ 
fiers, has shown that the transmitting 
converter is stable and trouble-free. A 
spectrum analyzer was not available for 
distortion measurements, but rough meas¬ 
urements using a receiver and calibrated 
step attenuator indicate that the third- 
order products are down approximately 
24 dB when using the MSA7503 ampli¬ 
fier, and approximately 27 dB for the 
PT6727. The limitation in the latter case 
is probably due to the distortion products 
generated in the MSA8507 driver 
stage. 
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■tf. f We guarantee 

you’ll be satisfied with 

the complete 
line of Robot Slow 
Scan TV equipment. 

(j) MODEL 70 A SSTV MONITOR 

Displays amateur atandard picture* 
from any SSTV audki source station 
receiver, tape, camera Six inch «diag¬ 
onal) diaplay 

Front panel control* for easy elution 
operation Connectora for receiver, 
transmitter, microphone, tape, wave¬ 
form monitor, tuning indicator, and 
auxiliary demodulated SfH’V output for 
external monitoring. 

All aolid atate except cathode ray tube 


© VIEWFINDERS 

C'hoice of 4 inch diagonal (Model fiO) or 
fl ft inch diagonal (Model 61) diaplay to 
fit your station 

Displays faat-acan video picturea to aim- 
pllfy setting camera forua and field of 
view All aolkl atate except cathode ray 
tube Tripod mountable (Model AO only I. 

Model AO S249 
Model 61 $239 




© VIEWING HOOD 

Two piece detachable hood Kite moni¬ 
tor bevel to block outside light 

$25 


CALIBRATION TAPES 

Three inch reel or raaaelte tape record 
ing aula aetting monitor* and camera* to 
atandarda 

Cassette $4 Heel $3 


@ LENSES 


I-en* 

Focal length 
m m 

Min f atop* 

(All 22 max) 

Min. focua 
tin inches) 

Price 

A 

12.5 

1.9 

10 

t 49 

It 

2fi 

19 

24 

5 25 

K 

2ft 

14 

6 

t 54 

F 

fto 

1.9 

42 

t 43 

(1 

150 

3 2 

96 

1 79 

H 

18 90 

2.0 

60 

1220 


$295 

©MODEL 80 A SSTV CAMERA 

('•eneratea amateur aUuuiard SST’V pic¬ 
ture* and faat acan video for vicwfmd 
era Controls for contraMt. hrtghtne*N. 
vidusin beam, SSTV Nignal level, black 
white reversal. Vi-li-full frame aelec 
lion. 

All solid atate except vidirnn All ata¬ 
tion cabling included, requires suitable 
C-mount lens 

$295 
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digital 


capacitance meter 


Construction details 
for a wide-range 
digital capacitance meter 
that doubles 
as a 20-MHz 
frequency counter 


Depending on your point of view, this 
instrument may be called a capacitance 
meter which will also function as a 
frequency counter or it can be called a 
frequency counter which will also mea¬ 
sure capacitance. To me it's a capacitance 
meter since that was my need at the time 
I designed it. However, to provide one 
function without the other would be 
foolish since circuitry for both is practi¬ 
cally identical and requires only the 
switching of a few points in the control 
logic to implement either mode of opera¬ 
tion. 

theory of operation 

The capacitor to be tested is placed in 
a timing circuit whose output gates a 
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train of fixed-frequency pulses into a 
standard counter. The output pulse 
length from the timer circuit is propor¬ 
tional to the size of the capacitor, thus 
varying the gate time. The resultant count 
is indicated by the digital readouts. A 
large capacitor would result in a long gate 
time and a high pulse count. 

If the resistance factor in the RC time 
constant is used as a calibrating device, it 
could be adjusted in conjunction with a 
known value of capacitance to give a 
known gate time and, therefore, a known 
count. For example, if R were adjusted to 
provide a 1.0-millisecond output pulse in 
conjunction with a 1000-pF capacitor 
and the pulse rate was 1.0 MHz, during 
the 1.0-ms opening of the gate 1000 
pulses would get through to the counter 
and register on the readouts. A 900-pF 
capacitor would shorten the gate time 
sufficiently to allow only 900 pulses 
through. Larger capacitors permit propor¬ 
tionately longer count times with re¬ 
sulting higher counts. 

In the capacitance meter frequency is 
fixed and gate time is variable, while in 
the counter gate time is fixed and fre¬ 
quency is variable. 

circuit details 


£ About the time I first started thinking 

•S about this idea, Signetics introduced their 
NE555 1C timer. This little item requires 
>. only two external components, a resistor 
ir and a capacitor, and is just the thing for 
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fig. 1. Timer and control circuits for the capacitance 
meter use TTL logic. U7 is an SN7400 guad 2-input 
NAND gate, U8 is an SN7410 triple 3-input NANO gate 
and U9 is an SN7404 hex inverter. For the value of Cl see 
text. Circled numbers refer to pads on circuit board and 
correspond to those on switch wiring schematic, fig. 2. 


generating the timing pulses. In this case 
the resistor would be a calibrating pot 
and the capacitor would be the unit 
under test. 

Inside the NE555 are two compara¬ 
tors, a flip-flop, an output stage and a 
discharge transistor. Initially, the capaci¬ 
tor is held discharged by the transistor 
connected across it. When a negative¬ 
going pulse is applied to pin 2 of the 1C, 
the flip-flop is set, releasing the short 
across the capacitor and charging com¬ 
mences. 


A circuit operating in this mode is the 
old familiar one-shot or monostable. The 
NE555 may also be wired as an astable if 
free-running operation is desired. For 
interested readers, the data sheets show 
many other interesting applications for 
this 1C. 

The control logic circuit used in this 
instrument was borrowed from an article 
by W1E0 in QST . 1 A 1-MHz crystal 
oscillator and SN7404 hex inverter 1C 
were added to provide the clock input 
(see fig. 1), Five SN7490 decade counters 


table 1. Capacitance ranges used in the instrument built by the author, 
range calibration clock frequency readout format 


1000 /IF 1.0 /IF = 0.1 ms 
1.0 /IF .001 /IF = 0.1 ms 
0.1 /IF .001 /IF = 0.1 ms 

The reference voltage for the compara¬ 
tor is internally set at two-thirds of the 
operating voltage. When the voltage ramp 
across the capacitor reaches this level, the 
circuit fires, resetting the flip-flop and 
discharging the capacitor. Upon receipt of 
another trigger pulse, the cycle repeats. 


100 kHz 1000.0 

100 kHz 1.0000 

1.0 MHz 0.1000 


divide the crystal frequency down to 10 
Flz — this results in a string of pulses 
spaced exactly one-tenth second apart. 
An SN7493 is used as a divide-by-twelve 
counter to provide a period of 1.2 
seconds or 12 clock pulses for a complete 
timing cycle. 
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The initial 1-second portion is the 
count period during which the count gate 
is open. During the 0.2-second interval 
between counting periods, a transfer 
pulse is generated which allows the in- 



fig. 2 . Wiring diagram for the function switch. 
Circled numbers refer to pads on the circuit 
board (see fig. 4). 

formation stored in the latches (if used) 
to be shifted to the decoder/drivers for 
readout of the latest count. 

A subsequent reset pulse is also gener¬ 
ated during this interval which returns all 
counters to zero in preparation for the 
next 1-second counting period. These 


latter two pulses are formed by intercon¬ 
necting various gates contained in an 
SN7400 and an SN7410 1C. The pulse 
appearing at pin 11 of U7 is negative¬ 
going at the start of the timing period and 
is used to trigger the NE555 for capaci¬ 
tance measuring. 

When the instrument is operating as a 
capacitance meter, the control pulse for 
the count gate comes from the timer 
circuit and the pulse train to be counted 
is generated by the internal clock. When 
functioning as a straightforward counter, 
the count gate reverts to internal control 
and the signal to be counted comes from 
an external source. These and other 
points require switching and are com¬ 
bined into a single multi-pole switch. In 
my unit this switch provides three capaci¬ 
tance ranges and two for counter opera¬ 
tion. Sections of the function switch are 
also used to apply power and trigger 
pulses to the timer when operating in the 
capacitance-measuring mode (see fig. 2). 

Table 1 shows the relationships be¬ 
tween the various parameters when ap¬ 
plied to a 5-digit counter such as that 
used here. Obviously this scheme is not a 
mandatory one and can be altered to suit 
other situations. If you are planning to 
place decimal points at appropriate points 
in the display, don't forget to reserve a 
pole on the function switch for that 
purpose. 

construction 

The heart of the capacitance meter is 
the control logic and timer circuitry. A 
two-sided PC board was laid out to 
accommodate all of the circuitry in an 
uncrowded area 2.5 by 4.6 inches. Since 
the TTL logic ICs come in dual-inline 
packages, a similar version of the Sig- 
netics NE555 timer was used. This is their 
8-pin mini-DIP known as the V package 
(NE555V). 

The 1-MHz crystal is in an HC6-U 
holder with wire leads. The calibrating 
trimmers are the common 1-inch type 
which have pin spacings of 0.2 and 0.3 
inch with a 0.2-inch stradle. The de¬ 
coupling filter capacitor is a 65-/^F dipped 
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tantalum but any substitute unit of 50-pF 
or so may be used if it fits on the board. 

Circuit pads are provided at all points 
being switched as well as at inputs and 
outputs. A pad is provided at the crystal 


the blank board so that it just fits in the 
opening without moving around. Position 
one of the negatives over the opening 
with the proper side up and tape the 
edges to the cardboard frame. Turn the 




fig. 3. Full-size layout for both sides of the double-sided circuit board. 


output as well as at each decade although 
not all frequencies will be used in this 
particular application. 

The most practical scheme I've been 
able to devise for making double-sided PC 
boards is to cut out a cardboard frame for 


frame over and place the second negative 
so that the two are back-to-back and in 
perfect registration. Tape this one along 
one edge so that it may be lifted to allow 
insertion of the blank PC board. After 
both sides have been exposed, develop 
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and etch in the normal manner. The 
board in the photograph was homemade 
in this way (see fig. 3 for the layout). 

If you are planning to build one of 
these instruments from scratch, you'll 
need several decades of counting and 
readout circuitry. Many of the advertisers 
in ham radio sell kits consisting of a 



Component side of the printed-circuit board 
containing the timer and control circuits for the 
digital capacitance meter. 


counter, a latch, a decoder/driver and a 
readout device, along with a PC board for 
easy assembly. Four decades would be 
the minimum required. Anything over 
that would be at the builder's discretion. 

I used five stages because I happened 
to have five hybrid assemblies on hand 
which were suitable for this application. 
Each of these dual-inline packages con¬ 
tained a counter, a latch and a decoder/- 
driver. I mated these with five homemade 
readouts and ended up with a neat 5-digit 
counter section. 

I would have used one or two more 
stages if I'd had more of the hybrids since 
it would have made the frequency count¬ 
er a little more useful. For capacitance 


measurements, however, the five digits 
are adequate since the accuracy of the 
system doesn't really warrant any greater 
resolution. 

If you already own a counter and 
don't mind tearing into it, you could do a 
little rearranging along the lines described 
here to add the capacitance measurement 
feature. In counters that provide for 
external gate control the output from the 
timer could be fed into this connection. 
In addition, a suitable trigger pulse must 
be brought out to fire the timer at the 
start of the cycle. Suitable clock pulses 
could also be brought out for the various 
operating ranges. 

It is by no means mandatory that a PC 
board be used for assembly. The circuit 
described here was at one time made up 
on a piece of perforated board and wired 
from point-to-point. It worked just fine. 

calibration 

All you need for calibration are a 
couple of fairly close tolerance capacitors 
of suitable values. With a capacitor con¬ 
nected to the test jacks and the instru¬ 
ment switched to the high range, adjust 
the 500-ohm trimmer for proper display 
of the value. Adjust the 50k trimmer for 
either of the two remaining ranges. 

A capacitor of around 1.0 pF could be 
used for setting both trimmers since there 
is an overlap between ranges. The more 
points you can check, of course, the more 
accurate the instrument. From my ex¬ 
perience it seems reasonable to expect at 
least 10% accuracy across the operating 
range of 1000 pF to 1000 pF. 

Since this unit was intended primarily 
to measure large capacitors, readings 
should be close enough for most experi¬ 
mental work. They will also bear out the 
fact that most electrolytics have values a 
lot higher than marked. 

It should be pointed out that the unit 
will read well over 1000 pF but accuracy 
falls off rapidly above 1500 pF. This is 
apparently due to shortening of the out¬ 
put pulse from the timer as the duty 
cycle increases. At the opposite end, 
reading values below 1000 pF seems to be 
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impractical due to bad jitter on the timer 
output pulse. The comparator input 
which the capacitor is connected across is 
a high impedance point and consequently 
picks up all kinds of noise and hum. 
Looking at the trailing edge of the output 
pulse on a scope will verify this. The end 
result is that the count gate sees a 


decade divider. A calibrating trimmer 
capacitor could also be added in series 
with the crystal for precise adjustment of 
the clock. This would be primarily for 
improving frequency measuring ac¬ 
curacy.. 

Incidentally, you may find that some 
1-MHz crystals won't oscillate at their 
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fig. 4. Component layout for the capacitance meter circuit board. Circled numbers correspond to 
connections on the function switch (see fig. 2). Bold traces are on component side of the 
printed-circuit board. 


constantly varying count time which 
makes valid readings impossible. 

All circuitry is powered from a single 
5-volt supply capable of supplying the 
required current. In my instrument maxi¬ 
mum current is about 1.5 amperes. Close 
regulation is not essential as voltage varia¬ 
tions will not affect the timer output. 
When you are measuring electrolytic ca¬ 
pacitors, remember that they should have 
a minimum rating of 6 volts just to be safe. 

summary 

Parts of this circuit may be of interest 
to some readers even if not all of it is. 
The control logic may be suitable for a 
counter you've been thinking of building 
or the timer circuitry may be extracted 
for use with an existing counter. The 
crystal oscillator could be modified for 
10 MHz operation by adding another 


fundamental frequency. A scope should 
be used to check this. Holes have been 
provided on the circuit board to install a 
capacitor across one of the feedback 
resistors if this problem is encountered. 
Try about 100 pF as a starting value and 
substitute values until you're sure the 
oscillator will start properly every time 
you fire up. 

A preamplifier and conditioning cir¬ 
cuit for the counter was not included on 
the board. There have been numerous 
examples of such circuits in all the 
amateur publications so finding what you 
want should not be too difficult. 

reference 

1. Kenneth Macleish, W1EO, "A Frequency 
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how to design 

L-networks 


How to choose 
the proper L-network 
for your particular 
impedance-matching 
problem, and how to 
calculate the 
required component values 
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Graphical methods of designing L-net 
works have been presented several time; 
in the past. 1,2,3 As shown in reference 1, 
there are eight possible L-networks for 
matching a pure resistance to any imped¬ 
ance. In most amateur cases the pure re¬ 
sistance is the 52-ohm coaxial transmission 
line, and the impedance is that at the base 
of a vertical antenna. 

It is important to note that only cer¬ 
tain networks can be used to match cer¬ 
tain ranges of impedance. Also, because 
of possible mutual coupling, networks us¬ 
ing two inductors are less desireable than 
the others. The lowpass filter network is 
the most desireable, but can be used only 
for some load conditions. One criteria 
which affects the choice of network is 
whether or not the antenna resistance is 
greater or less than 52 ohms. A more 
definite way of selecting the correct net¬ 
work is shown in the graphs that follow. 

One of my former graduate students, 
John Lewis, studied the L-network situa¬ 
tion and found that there are three dif¬ 
ferent networks that will match any con¬ 
ceivable load impedance. He developed 
equations for these three networks and 
wrote a computer program that would, for 
a given problem, select the proper net¬ 
work and calculate the two necessary L- 
network element values. This article will 
give those equations, and describe them 
so that you can design your own L-net¬ 
works, using simple equations and elemen¬ 
tary arithmetic. 

He developed the equations by writing 
the network equations for a given net¬ 
work, calling the input impedance R. (50 
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ohms in our case). He then solved the 
equations for the network element values. 
For example, for the case of the network 
in fig. 1C 

-,X„ (R + j (X, + X) 

R = -J—5--- 

1 R+j(X + X L -X c ) 


tions for X L and X c - John called these 
networks A, B, and C as shown in fig. 1. 

The best way to show which load im¬ 
pedances each network can match is by 
means of a graph, first presented by Smith 
in Electronics . 4 The shaded part of each 
graph shows those load values which that 
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R. X + X c (R-R.) 
R 


( 2 ) 


2 R. X + k 

Network B X = - '■ - 

L 2(R - n.) 


X. (R - R.) -R. X 
(3) X„ = —--!-!— 

^ D 


(4) 


Network C X L 


(VRj R - R 2 )-x 


(5) 


(X L + X) 2 + R 2 
X L + X 


constant k = V4 Rj 2 X J +4R | (R- R.) (X 2 + R 2 ) 


( 6 ) 

(7) 


fig. 1. Three types of L-networks which may be used for impedance matching. The accompanying 
graphs show the range of impedances which may be matched by each of the networks. Point Z in (A) 
and (B) is the normalized impedance used in the first example in the text. Point Z in (C) is the 
normalized load impedance used in the second example. 


solving, X L = (R. R - R 2 ) % - X 
(X, + X) 2 + R 2 

Y = _L_ 


The steps in the solution are not shown 
here. To do that the first equation was 
expanded and the real and imaginary 
terms properly equated, resulting in solu- 


particular network cannot match. The net¬ 
work can provide a match for any im¬ 
pedance in the non-shaded area. The graphs 
are normalized, which means that all graph 
values are divided by the impedance value 
of transmission line used (50 ohms).Thus, 
a load resistance of 50 ohms shows up on 
the graph as 1 unit horizontally. 

When using the graphs and formulae 
presented in fig. 1, solve first for the net- 
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work element given in the left-hand col¬ 
umn. For example, assume you have a 
vertical antenna with an input impedance 
of 142 + j90 ohms and want to feed it 
with 50-ohm coaxial cable. Therefore, R 
= 142 ohms, X = 90 ohms and Rj = 50 
ohms. Normalizing, R/Rj = 2.84 and X/R, 
= 1.8. In this case either network A or B 
must be used because the normalized 
impedance (Z = 2.84 + j 1.8) falls into the 
forbidden region in the graph for network 
C. 

To use network A, first calculate the 
constant, k, from eq. 7. Then find X c and 
X L , respectively, using eqs. 'I and 2. 

k = V(4 • 50 2 • 90 2 ) + (4 • 50) (142 - 50) 
(90 2 + 142 2 ) = 24516.48 

x _ -(2 • 50- 90)+ (24516.48) 
c 2(142- 50) 

= 84.33 ohms 



X l= (5Qj 


90)+ 84.33(142-50) 
142 


fig. 2. Graphical solution using the L-network 
of fig. 1A to match a load impedance of 142 + 
j90 ohms. 


= 86.33 ohms 

To determine the component values for 
network B calculate X L and X c from eqs. 
3 and 4, respectively. The constant, k, is 
the same as before. 

X, (2 • 50 • 90) 1 24516.48 182 , 15 ohms 
L 2(142-50) 

x = 182.15 (142-50) - (50 • 90) 
c 142 

= 86.32 ohms 

These values check with the graphical solu¬ 
tions shown in figs. 2 and 3 (see reference 
3 for application with a 7-MHz vertical 
antenna). 

As another example, assume that you 
want to match a 50-ohm transmission 
line to an antenna with an input imped- 
dance of 40 - j20 ohms. Therefore, R = 
40 ohms, X = -20 ohms and R. = 50 ohms; 
R/R j = 0.8 and X/R ; = -0.4. The normalized 
input impedance is 0.8 - j0.4 ohms. This 
value can be matched by network C but 


+ J—J 



fig. 3. Graphical solution of the L-network of 
fig. IB to match a load impedance of 142 + j90 
ohms. 
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falls into the forbidden region in networks 
A and B. 

To determine the proper values for 
network C first calculate X L , using eq. 5. 
Then find X c using eq. 6. 

X L = | (50 • 40) - 16001 1/1 + 20 = 40 ohms 

x (40-2Q)LU.60Q = 100 ohms 

c 40-20 

To check the correctness of these values 
it is necessary to calculate the impedance 
seen at the input terminals. From inspec¬ 
tion, it can be seen that Z c is in parallel 
with the series combination of Z and the 
complex load impedance Z. Using the 
formula for parallel impedances: 

(Z„ ) (Z + Z. ) 

R = —^-*=- 

' Z c + (Z + Z L> 

= (-ilOO) (40- j20 + j40) 

(-j100) (40 - j20 + j40) 

= (-ilOO) (40+ j20) 

(-j100) + (40 + j20) 

= -j4000 + 2000 
40 - j80 

Multiplying by the conjugate: 



= 400 x jOl * = 50 + jo 
8 x 10’ 

This network provides a perfect match to 
50-ohm transmission line. 
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RTTY 

message generator 

I to generate the message using digital 
logic. This increases reliability and makes 
maintenance easier as well as lowering the 
cost. Moreover, some electro-mechanical 
message generators are mechanically 
peculiar to a specific type or family of 
teleprinters. The digital logic method is 
directly applicable to any machine or 
circuit of any family of teleprinters using 
compatible signaling codes. 

RTTY signaling code 


Complete construction 
details for 
an RTTY 


message generator 
that uses 
TTL digital logic 


For a number of years, the users of 
teletypewriter services have relied on an 
automatic response from an interrogated 
RTTY terminal unit to confirm comple¬ 
tion of a desired traffic circuit. The 
interrogated terminal, upon command, 
generates a station identification code or 
message such as, DE KX6IT. This message 
is usually generated by an electro¬ 
mechanical device consisting of a number 
of coded bars on a rotating drum, mo¬ 
mentarily closing electrical contacts. 

With the advent of low-cost, multi¬ 
function integrated circuits, it is feasible 


O 

u 

00 
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The presently used Baudot (Murray) 
RTTY code is a binary code, a two-state 
condition, such as the presence or 
absence of current. As applied to most 
teletypewriter circuits, it is a condition of 
current flowing in a loop (mark) or no 
current flowing in the loop (space). Each 
printed character or machine function is 
determined by the sequence of mark and 
space pulses received by the machine. 

The format of the signaling code de¬ 
pends on the maximum number of differ¬ 
ent characters to be printed or functions 
to be performed by the machine. The two 
most common arrangements used are the 
5-level and 8-level formats. The term level 
refers to the number of unit intervals or 
pulses in the intelligence-determining por¬ 
tion of the code. Each unit interval is 
either a mark or space as determined by 
the code for the desired character. The 
5-level code has 2 s (32) character permu¬ 
tations available and the 8-level code has 
2 8 (256) available permutations. 

To keep the transmitting and receiving 
machines in synchronization a start pulse 
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is placed in front of the group of intelli¬ 
gence pulses. A stop pulse is placed at the 
end of the group of intelligence pulses to 
complete the synchronization function. 
The start pulse is always a space condi¬ 
tion and has the same pulse width or unit 
interval as an intelligence pulse. The stop 
pulse is always a mark condition and its 
minimum duration may be up to two unit 
intervals. 

The 5-level code may be divided into 
three subcode types, depending on the 
width of the stop pulse. For example, a 
60 word-per-minute 5-level code charac¬ 
ter includes the start pulse and five 
intelligence pulses, each of which has a 
pulse width of 22 milliseconds. Each 
22-ms pulse or bit may be referred to as a 
unit. If the stop pulse in this group is also 
22-ms wide then the group is called a 
7-unit code. If the stop pulse is 31-ms 
wide then it is a 7.42-unit code. The 
7.42-unit code is the most common 5- 
level code. 

Another code in use is the 7.5-unit 
code where the stop pulse is 33-ms wide. 
The intended effect of the longer stop 
pulse is to decrease the amount of mes¬ 
sage garble under marginal operating con¬ 
ditions. However, the longer stop pulse 
has the undesirable effect of slightly 
decreasing the circuit speed capability. 

functional description 

The design objective was a simple, 
semi-programmable, all-electronic mes¬ 
sage generator using low-cost TTL 1C 
logic packages and meeting the following 
requirements: 

1. The required serial message format 
is: letters (LTRS), space, DE, space, K, 
X, figures (FIGS), 6, letters (LTRS), I, 

T, space, carriage return (CR), and line 
feed (LF). 

2. The message generation cycle is 
initiated by an external momentary 
contact closure and/or a TTL com¬ 
patible negative-going pulse. 

3. The device must be self-stopping at 
the end of the message generation cycle. 


4. The device keyer output must be 
compatible with any normal RTTY 
loop without regard to loop polarity 
or voltage level. 

5. The device's message must be field 
programmable, either by means of 
plug-in boards or minor hardware 
changes, or both. 


START 



Fig. 1 illustrates the operation of the 
device at a basic functional block diagram 
level. A detailed logic diagram is shown in 

fig. 2. 

System control. When the circuit is in an 
idle state, U6 generates a signal that 
inhibits 2 clock pulse generation (U1) and 
sets the 8-unit big generator and function 
gate generators to a cleared condition. On 
receipt of an external start signal, system 
control removes the clock inhibit and 
system clear signal. The device now be¬ 
gins the message generation cycle. At the 
end of the message, the function gate 
generator provides an end-of-cycle signal 
which returns system control to idle 
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7000, 7404, 7410 
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7476 

PIN 5 
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7442 
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7493 
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PIN 10 

74154 

PIN 24 

PIN 12 
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fig. 2. Logic diagram for the RTTY 
message generator. A complete parts 
list for the unit is given on the facing 
page. Power supply and ground con¬ 
nections to the ICs in the unit are not 
shown in the schematic but are given 
in the table above. For a supply 
voltage of +5 volts, current drain is 
275 mA. 
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K1 

spst printed-circuit relay (Clare LA- 
005, 5-volts, 380 ohms, DIP package) 

U5 

U6 

4-line to 16-line decoder/demulti¬ 
plexer (SN74154) 

dual J-K master-slave flip-flop 

K2 

spst normally closed reed relay (Gris- 
by-Barton GB821B-2) 

U7 

(SN 7476) 

triple 3-input positive NAND gate 

S1 ,52 

spdt toggle switch 

U8,U9 

(SN7410) 

quadruple 2-input positive NAND 

S3 

dpdt toggle switch 

U15.U16 

U 10,U 17 

gate (SN7400) 

8-input positive NAND gate 

U1 

dual NAND Schmitt trigger 
(SN7413) 

Ull 

(SN7430) 

quadruple 2-input positive NAND 

U2.U4 

4-bit binary counter (SN7493) 

U12 ,U 1 3 

buffer (SN7437) 

hex inverter (SN7404) 

U3 

BCD-to-decimal decoder (SN7442) 

U 14 
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status, thereby terminating the message 
cycle. 

Clock. 1C U1 is connected as a gate- 
controlled pulse generator. The time be¬ 
tween the negative-going edges of two 
adjacent pulses is set to equal the desired 
unit or bit width, i.e., 22 ms for a 5-level, 
60-wpm machine. 

RTTY 8-unit bit generator. The clock 
pulse from U1 is fed to the 4-bit binary 
counter, U2. The output of the binary 
counter is decoded by 1-of-10 decoder 
U3. This decoder sequentially produces 
eight unit bits each character generation 
cycle. In order of generation they are 
start, five intelligence bits and stop, 
which is 2 units in length. At the end of 
the 7th unit bit (halfway through the 
stop pulse) a step pulse is applied to the 
function gate generator. Complements of 
the bits are available through hex inverter 
U12. An 8-unit code is used instead of 
the standard 7 or 7.42-unit codes in the 
interest of circuit simplicity and mini¬ 
mum package count. 

Function gate generator. The function 
gate generator is functionally similar to 
the 8-unit bit generator described above. 
The decoder section is a 1-of-16 decoder. 
The active function gate is advanced to 
the next decoded line each character 
generation cycle of the 8-unit bit gen¬ 
erator. The last (16th) function gate pulse 
is inverted and applied to system control, 
U6, to terminate the message generation 
cycle. ICs U13 and U14 invert all func¬ 
tion gates to match the character coding 
logic. 

Fixed character. The 2-input and 3-input 
gate ICs in this block combine the active 
function gate and selected intelligence 
bits from the 8-unit bit generator to form 
the desired fixed print and non-print 
RTTY functions. 

Variable character. This block is func¬ 
tionally similar to the fixed character 
block, combining function gates and se¬ 
lected bits to form the desired printing 
functions. It is labeled variable as this is 
the area of the circuit that can be 


programmed for different station call 
signs by use of plug-in circuit boards. 

Spacing override. To realize gate and 
interconnection economy in the fixed 
and variable character circuits during the 
generation of certain characters, it was 
convenient to allow a spacing condition 
to exist at the outputs of these blocks 
during the stop-pulse generation period. 
The logic gates in the spacing override 
block ensure that the stop pulse is always 
fed to loop keyer, even if a spacing 
condition from the fixed or variable 
character blocks happens to be present 
simultaneously with the stop pulse. 

Loop keyer. ICs U11C and U11D drive 
the loop keying relay, K1. Only one gate 
is used when driving a normally-open 
contact relay. The second gate is used as 
an inverter if a normally-closed contact 
relay is used. A high-voltage transistor 
could replace the relay if loop polarity is 
observed. 

character coding logic 

The idle condition of a teleprinter is 
the marking (loop current flowing) state. 
Moreover, examination of a coding chart 
reveals a slight preponderance of mark 
over space in the code as a whole if you 
disregard the seldom used blank charac¬ 
ter. Thus, it is logical to set up a 
condition at the loop keyer where it is 
only necessary to create a spacing condi¬ 
tion at the proper intervals to generate 
the desired message. 

The first space pulse in any character 
or machine function is the start pulse. In 
the letters (LTRS) function, where all 
five information pulses are marking, the 
start pulse is the only spacing pulse in the 
entire code group. Therefore, to generate 
a LTRS function, it is only necessary to 
apply the start pulse to the loop keyer 
— and the machine performs the LTRS 
function. 

Refer to the logic diagram in fig. 2 to 
follow the formation of the LTRS func¬ 
tion. Initially, the circuit is in the standby 
state. Clock U1 is inhibited. Binary coun¬ 
ters U2 and U4 are set to zero count. 


34 G3 february 1974 



One-of-ten decoder U3 is low on output 
zero and is high on the remaining 7 
outputs (outputs 8 and 9 are not used for 
5-level codes). 

Output zero of U3 (pin 1) is labeled 
stop 2. This is the last half of the 2-unit 
stop pulse and is applied to U8A as a low 
level. The remaining input to U8A is a 



fig. 3. Callsign programming chart. 


high level from output 7 (stop 1). The 
output of U8A is a high, inverted by 
U8B, and applied to both U11A and 
U11B as a low. Therefore, with one input 
of both U11A and U11B at a low level, 
the output of these AND gates will 
always be high, regardless of whether 
highs or lows appear at the remaining gate 
inputs. 

For example, in the case of generating 


characters with only one or two informa¬ 
tion bits marking, it is convenient to set 
up the character coding logic so that a 
spacing condition (a high level at the 
output of U17) is applied to the remain¬ 
ing input of U11B during the last half of 
the stop pulse. Thus, a low on one input 
of U11B overrides the spacing condition, 
keeping the output of U1 IB high. This, in 
turn, keeps the loop in the marking state 
during the entire stop-pulse period. 

To initiate generation of the message 
and the first character (LTRS), momen¬ 
tarily depress the start switch, S4. This 
sets the Q output of flip-flop U6 to low, 
removing the inhibit from the clock, U1, 
and removing reset from U2 and U4. The 
first negative-going edge of the clock 
pulse toggles binary counter U2, causing 
output zero (stop 2) of U3 to go high and 
output 1 (start) of U3 to go low. 

At this time both inputs of U8A are 
high, its output is low, and the output of 
U8B is now high and applied to one input 
of both U11A and U11B. Simultane¬ 
ously, output 1 (start) of U3 is low and is 
applied to one input of U10, causing the 
output of U10 to go high. This high is 
applied to the remaining input of U11A. 
Both inputs of U11A are now high, 
causing the output to go low, creating a 
spacing condition at the loop keyer. 

Thus, it may be seen that the loop is in 
a spacing condition immediately follow¬ 
ing arrival of the first negative-going 
edge of the clock waveform. It remains in 
this condition until the next negative¬ 
going edge of the clock again toggles 
binary counter U2; then output 1 (start) 
of U3 goes high and output 2 (intelli¬ 
gence bit 1) goes low. As soon as output 
1 goes high, the output of UtO goes low, 
and the resulting high output of U11A 
causes the loop keyer to return to the 
marking condition. This sequence com¬ 
pletes the generation of the start pulse, 
which is always a spacing condition. 

Successive clock pulses applied to bin¬ 
ary counter U2 move the low output of 
U3 through outputs 2 through 6 (intelli¬ 
gence bits 1 through 5). Since the func¬ 
tion gate generator, U4 and U5, is still set 
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to zero, and because output zero of U5 
(labeled LTRS) is not connected, no 
space pulses are generated during the 
periods of the five intelligence bits and 
the loop keyer remains in the marking 
state. Clock pulses continue to move the 
counter and decoder through 7 (stop 1) 



fig. 4. Alternate loop keyer circuit using a 
normally-closed relay. Relay K2 is a Grigsby- 
Barton 5-volt, 80-ohm spst relay in a DIP 
package. Diode CR1 is a silicon diode. 

and returns it to output zero (stop 2). 
These two units of stop pulse complete 
the formation of the LTRS function. 

space function 

The machine space function character 
code has only bit 3 of the five intelligence 
bits in the mark state. Examination of 
1 -of-16 decoder U5 in fig. 2 shows that 
output zero (pin 1, labeled LTRS) is low 
during the idle condition and during the 
first character generation cycle of U3. At 
the time output 7 (stop 1) goes high, a 
pulse is applied to the clock input to U4. 
This changes the count from zero to 1 
and moves the active low from output 
zero to output 1 in U5. 

Output 1 from U5 (labeled space 1) is 
connected to one input of U7A through 
switch SI. This input goes low (all three 
inputs were high), the output goes high 
and is applied to U9B. At this time the 
B3 input to U9B is still high so the 
output goes low, causing the U10 output 
applied to U11A to go high. However, 
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since the stop 2 bit applied to U8A is 
now low, the remaining input to IC- 
U11A, is also low, and, the loop keyer, 
U11C, continues to hold relay K1 in the 
marking state. 

The next clock pulse applied to U2 
moves the active low output of U3 to 
start. This low is applied to pin 12 of 
U10, but because of the low already on 
pin 3 of U10, the output and input to pin 
9 of U11A remain high. At the same 
moment the active low in U3 moves from 
stop 2 to start, the output of U8B goes 
high and the U11A output goes low, 
creating a spacing condition at K1 for the 
duration of the start pulse. Successive 
clock pulses continue to move the active 
low through the outputs of U3. 

Because input to pin 3 of U10 remains 
in the high state, the loop keyer remains 
spacing throughout the periods of infor¬ 
mation bits 1 and 2. At the instant bit 3 
goes low, the signal at pin 4 of U9B goes 
from high to low and U10 has all inputs 
high. This causes the loop keyer relay K1 
to go to the marking condition for the 
duration of intelligence bit 3. Relay K1 
returns to a spacing condition during the 
periods of bits 4 and 5 and then goes to 
marking during stop 1 and stop 2 periods. 
The space machine function character is 
now complete. 

message characters 

Completion of the space machine 
function character described above has 
advanced the count in U4 to three. 
Decoder U5 is now low on pin 3, labeled 
D. This low is inverted by one section of 
U13 and applied as a high level to pin 9 
of U9D. The character D has intelligence 
bits 1 and 4 marking. These two bits are 
applied to the inputs of U7B. Both inputs 
are high at all times except during the 
periods of bits 1 and 4. Thus, a spacing 
condition exists at the output of U9D 
during the formation of the letter D 
except during the periods of bits 1 and 4, 
which are marking. 

It is now apparent that as each charac¬ 
ter is completed, the gate function 
generator, U4 and U5, is advanced one 
count, and the associated active output is 



applied to a logic gate or group of logic 
gates, enabling the appropriate selection 
of marking or spacing intelligence bits 
from the bit generator, U2 and U3, to 
form the desired characters. 

Character generation continues until 
the beginning of the 17th pulse input to 
U4 which sets output 15 (pin 17) of U5 
from low to high, and applies a negative¬ 
going level to the clock input (pin 1) of 
flip-flop U6. This causes the U6 Q output 
to go low, resetting both binary counters 
to zero and inhibiting the clock, U1, 
returning the message generator to idle. 
Should the clear input (pin 3 of U6) be 
held low continuously, it will override the 
end-of-cycle signal on pin 1 and the 
message generator will repeat itself until 
the low on pin 3 is removed. 

programming 

Switch SI is provided to inhibit the 
space 1 machine function if a space is not 
desired before the first printed character 
in the message. When space 1 is inhibited, 
the message generator forms the non¬ 
printing machine function LTRS. Switch 
S2 inhibits a space after the last printed 
character in the message. Switch S3 in¬ 
hibits the carriage return (CR) and line 
feed (LF) machine functions when a 
continuous line of print across the page is 
desired. 

As many as four different character 
gating configurations are required for 
programming the generator. The gating 
configuration selected for a specific char¬ 
acter is dependent upon the number of 
marking pulses in the character. Fig. 3 
tabulates characters according to their 
marking pulse content and illustrates the 
appropriate gating configuration. The no¬ 
tation FG at a gate input in fig. 3 
indicates connection to the inverted func¬ 
tion gate originating at U5. The notation 
M' indicates connection to the appropri¬ 
ate marking bit from the bit generator. 
Note that marking bits are selected only 
when the character contains one or two 
marking pulses. 

The notation S' indicates connection 
to the appropriate spacing bit from U3. 
Spacing bits are selected when the desired 


character contains three or four marking 
pulses. The numerals to the right of each 
character in columns one and two refer to 
the location of marking pulses in the 5-bit 
pattern. The numerals in columns three 
and four refer to the location of spacing 
pulses in the bit pattern. 

In gate D (fig. 3) note the absence of a 
prime mark after the S input reference. 
This means that the spacing bit for 
characters in column four must be in¬ 
verted instead of coming directly from 
the outputs of U3. Refer to connections 
in U8C and U12, pin 8 in fig. 2 for an 
example. 

As previously covered in the text, no 
gating or connections are required for the 
LTRS function. 

construction 

The physical configuration of the pro¬ 
totype message generator consists of two 
printed-circuit boards (main and station 
call) with edge connectors, a regulated 
power supply and a fully enclosed alumi¬ 
num cabinet to provide radio frequency 
interference shielding as well as control 
mounting facilities. The main printed- 
circuit board is a universal dual in-line 
package (DIP) type breadboard with 15 
sets of DIP 1C pads for the 14 ICs and 
one DIP reed relay. Each 1C pin pad has 
up to three solder pads for intercon¬ 
nection. The station call board is about 
half the size of the main circuit board and 
contains the three ICs indicated within 
the station call coding logic box in fig. 2. 

Total cost of the 1C packages for this 
unit is less than ten dollars. The cost of 
all components including ICs, power 
supply and transformer, but not including 
the printed-circuit boards, connectors and 
cabinet, amounts to less than $35.00. 
These costs are based on single unit 
prices. 

Although not indicated in the logic 
diagram or in the parts list, the prototype 
unit uses a 4-position, single-pole rotaiy 
switch to select one of four 1000-ohm 
trimpots (R1) in the clock circuit. Each 
trimpot is adjusted for one of the four 
operating speeds listed in the speed-time 
chart in fig. 2. Also not shown on the 
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logic diagram are V c£ .-to-ground bypass 
capacitors for ICs U1 through U6. These 
are 0.1 -/tF disc ceramic capacitors 
mounted as closely as possible to the 
V cc and ground pins of each of the 
indicated ICs. These capacitors are re¬ 
quired for suppressing noise generated by 
internal 1C switching transients. 

The spark suppression network (C2, 
R7) across the contacts of the keying 
relay is mandatory. Operation of the 
device without this network will result in 
premature failure of relay contacts, and 
in erratic operation of the circuit due to 
noise. Diode CR1 suppresses the voltage 
transient caused by back-emf generated in 
the coil of the relay at de-energization. 

The normally open, spst reed relay, 
K1, is the type actually used in the 
prototype. It is less costly and easier to 
obtain from supply sources than the 
normally-closed, spdt reed relay, K2, 
shown in the alternate loop keyer config¬ 
uration in fig. 2. Actually, the alternate 
configuration is preferred for most appli¬ 
cations because loop continuity is main¬ 
tained when power is removed from the 
unit. 

The power supply consists of a 6.3 
volt, one ampere power transformer and a 
rectifier-regulator circuit with 1% line¬ 
load regulation of the 5-volt dc V cc 
output. The V cc supply should be main¬ 
tained within the limits of 5 volts, ± 5%. 

troubleshooting 

Troubleshooting improper operation is 
simplified if a typing reperforator is 
available as this permits recording of all 
normally non-printing machine functions 
on paper tape. Should a character not be 
the same as programmed, correlation of 
the tape readout with the appropriate 
area of the logic diagram should assist in 
isolating the problem. Experience has 
shown that almost all initial checkout 
problems in a handwired prototype result 
from improper or missing connections. 

Rf interference can cause problems, 
although the prototype has functioned 
without error in the immediate vicinity of 
gain radiators with power inputs of 100 
watts rms at 14 MHz. Most rfi problems 
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can be cured with proper application of 
shielding and installation of bypass capac¬ 
itors on all the input and output lines. 

summary 

A simple, reliable, low-cost method of 
generating short RTTY messages has been 
described. An operational prototype mes¬ 
sage generator using state-of-the-art in¬ 
tegrated circuits has been constructed and 
tested under field operation conditions. 
This unit was built with components 
costing less than thirty-five dollars at unit 
quantity prices. 
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"I've discovered how to keep it playing a 
little longer at a time. I put a 
time-lag fuse in the box.” 
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are getting out . . . and a second light to let you know 
there is an incoming signal (even though you may 
have the volume down). 
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A precision 
frequency standard 
featuring a 
high-accuracy crystal, 
stable transistor 
oscillator and 
TTL logic 


This frequency standard has been de¬ 
signed to supply precision frequencies for 
several purposes. Its main use is with my 
station receiver as a precise and reliable 
frequency calibrator. It may also be used 
as a digital counter time base, a scope 
calibrator or to drive a digital clock. With 
all integrated circuit packages installed on 
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standard 

the board there are no less than eighteen 
frequencies available extending from 2 
MHz down to 1 Hz. Ten of these, of your 
choice, are connected to a rotary switch 
for calibrator use while the lower fre¬ 
quencies below 1 kHz that would not 
normally be used with the station re¬ 
ceiver, are picked off terminals on the 
circuit board by a small clip lead when 
needed. 

The design is flexible. If you do not 
need the versatility of the complete unit, 
the photo shows a frequency standard 
that will provide markers at 1 and 2 MHz, 
and at 500, 250, 100, 50, 25 and 12.5 
kHz with the installation of only three 
digital 1C packages. Provision is made on 
the circuit board for as many or as few 
output frequencies as are likely to be 
needed. 

circuit features 

Features include excellent frequency 
stability, front panel calibration and a 
precise, self-contained, regulated power 
supply. An adjustable level control is 
included so the calibrator output can be 
matched to incoming signals such as 
WWV for really accurate zeroing or ad¬ 
vanced full on for strong, clear markers. 
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With proper temperature compensation, 
the frequency standard will stay within 1 
Hz of WWV at 10 MHz over an extended 
period of time with no adjustment. 

This precision is not needed if the unit 
is used only to find band edges or set the 
receiver graticule. However, for frequency 
measurement or use as a time base for a 
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move, capacitors change value. Solid-state 
circuitry has substantial advantages over 
vacuum-tube circuits; much heat is elimi¬ 
nated, components run cooler and the 
crystal is driven at the low levels recom¬ 
mended by the manufacturer. However, a 
substantial amount of drift can come 
from the semiconductor alone. 



fig. 1. Solid-state crystal oscillator circuits. Fet circuit in (A) is considerably more stable than the 
bipolar circuit shown in (B). For a more stable bipolar oscillator circuit, see fig. 2. 


counter or digital clock, you need all the 
accuracy you can get. The best reason for 
going first class is that it costs little more, 
and probably less, in this do-it-yourself 
project. The required stability can be 
obtained with inexpensive construction. 

The oscillator circuit in this calibrator 
was first used as a stable time base for a 
digital clock and later in a receiver. 1 
Several circuits evaluated in drift tests 
showed the Clapp-Colpitts to be most 
stable — not a new circuit, but seldom 
used in recent designs. While both the 
circuit used and the TTL logic is familiar, 
it is the combination of circuit, crystal 
and construction that makes this calibra¬ 
tor better. Stability comes when a few 
hertz drift is removed or greatly reduced 
from each of several sources. A 10-Hz 
drift caused by a trimmer might be 
tolerated, but when the drift from other 
sources is combined, the total becomes 
excessive. 

Most oscillator circuits would cause 
even a perfect crystal to drift. Voltage 
and temperature changes cause changes in 
the semiconductor's internal impedance. 
Trimmers don't stay where set, wires 


How much? Two circuits are shown. 
Fig. 1A shows a fet oscillator circuit using 
crystals in the 1- to 9-MHz range. The 
crystal ground for 32-pF load is some¬ 
times brought on frequency with a small 
trimmer. If this circuit is built so the 
semiconductor is isolated, it can be heat 
cycled without affecting other compo¬ 
nents and the drift can be measured on a 
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fig. 2. This transistor crystal oscillator circuit is 
stable because impedance changes are swamped 
out by the 1500*pF silver-mica capacitors. 
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Frequency standard and power supply are installed in a 3x5x7-inch (7.6x 12.7x 1 7.8-cm) Minibox. 


digital counter. The best of several fets 
caused a change of 12 Hz at 4 MHz with a 
5-degree ambient temperature variation. 

Fig. IB shows a transistor in a similar 
oscillator circuit, not recommended, but 
sometimes used. Although not as sensitive 
as the fet to temperature, a change of 
only one volt caused a 70-Hz frequency 
shift. If this circuit is modified as shown 
in fig. 2, there is a substantial improve¬ 
ment. Changes of ten degrees and one 
volt did not cause a frequency change 


Printed-circuit board with all logic packages 
installed, as would be required for driving a 
digital clock or a frequency counter. One 
jumper is used. 


readable on the counter. The transistor 
case could be heated with a soldering iron 
to the point where it burned the fingers 
with a 2 Hz change registered at 4 MHz. 

These experiments show both the ex¬ 
tent of drift that can be contributed by 
the semiconductor and indicates the solu¬ 
tion. The more stable the capacitance 
used across the transistor, the better the 
stability. The 1500-pF capacitors have a 
very low reactance at 4 MHz, swamping 
out any other impedance changes in the 
circuit. This circuit will not oscillate with 
some transistors because there must be 
enough gain to sustain oscillation. This 
requirement is met by the Motorola 
HEP715, a pnp device with a typical beta 
of 120. Other transistors with similar 
current gain can be substituted. 

the crystal 

Some time ago while working with 
digital counter time bases 2 I noticed that 
the ordinary 100-kHz crystal was not as 
stable as it might be. A time base derived 
from the power line was nearly as ac¬ 
curate. Although used in amateur calibra¬ 
tors for many years, the 100-kHz rock is 
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(OUlVALtNT CIRCUIT 
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o o 

fig. 3. Stable transistor crystal oscillator circuit. Equivalent circuit in (B) shows how 1500-pF 
capacitors swamp out any internal impedance changes which would cause the output frequency to 
drift. 


not a good choice as it must be stabilized 
by use of an oven; this adds bulk, expense 
and a heater supply. 

A better crystal for a frequency stan¬ 
dard is the high-accuracy 4-MHz crystal 
recommended by W6FFC. 3 High accura¬ 
cy as used here means the crystal drifts 
less, and at a predictable rate. Although 
cheaper crystals in the 1- to 5-MHz range 
are better than those at 100 kHz, they are 
subject to random drift which is difficult 
to compensate. Therefore, it is important 
to obtain the better quality crystal. They 
are manufactured by both Sentry and 
International and cost less than $10." 

Note the drift characteristic curves for 
a typical AT-cut crystal in fig. 4. As the 
temperature increases, the crystal fre¬ 
quency decreases. Drift can be almost 
entirely eliminated at room-temperature 
operation which most amateurs are inter¬ 
ested in by selecting the proper value of 
negative coefficient compensation capaci¬ 
tor. Curve A requires the most compensa¬ 
tion while curve B requires little if any. A 
crystal cut for a 32-pF load allows about 
30 pF for compensation with the piston 
trimmer adding the 2 or 3 pF needed to 
pull the crystal to the exact frequency. 

’Write for their catalogs. Sentry Manufacturing 
Company, Crystal Park, Chickasha, Oklahoma 
73018; International Crystal Manufacturing 
Company, 10 North Lee, Oklahoma City. Okla¬ 
homa 73102. 


A new crystal might require anything 
from a maximum of 30-pF (N1500) to a 
30-pF silver mica (NPO), depending on its 
temperature vs frequency characteristic. 
Since there is no way to know what will 
be needed, it is advisable to have a supply 
of different values of N750 and N1500 
coefficient capacitors on hand, with small 
silver micas to pad the total to 30 pF, 
before starting any temperature compen¬ 
sation work. A piston trimmer is recom¬ 
mended because of the smoother adjust¬ 
ment and lack of drift. It is also easier to 
determine if capacitance is being added or 
removed, useful information when tem¬ 
perature compensating the calibrator. 



If you don't need the versatility of the com¬ 
plete unit, this photograph shows a frequency 
standard that will provide markers at 1 and 2 
MHz, and at 500, 250, 100, 50. 25 and 12.5 
kHz with the installation of only three logic 
packages. 
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fig. 5. Complete schematic diagram for the universal secondary frequency standard. Unit uses high 
performance TTL logic ICs. A printed-circuit layout is shown in fig. 6. 


the circuit 

In fig. 5 the pnp oscillator transistor, 
Q1, is coupled to the TTL logic by 
transistor Q2. The 7493 binary dividers 
U1 and U5 are used to divide by factors 
of 2, with 7490 decade packages making 
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up the remainder of the logic. 1C U5 has 
two inputs for 5 kHz and 100 kHz. Reset 
pins 2 and 3 control operation of the 
logic, either by switch SI, the standby 
switch, or by progressively shorting con¬ 
tacts on the rotary switch. 

This way, the oscillator runs contin- 


kHz O 












uously for best stability, and unused 
packages are disabled. It prevents some 
markers from leaking across the selector 
switch and being heard in the receiver. If 
this feature is not wanted, pins 2 and 3 
should be jumpered to ground. 

Board outputs and compensating ca- 


easily supplied by a LM309K voltage 
regulator 1C mounted on a heatsink (fig. 
6). All power supply components except 
the power transformer are mounted on 
the circuit board. High temperature shut¬ 
down and overcurrent protection are pro¬ 
vided by the regulator. 



fig. 6. Power supply for the universal frequency standard. 


pacitor terminals appear at convenient 
terminals at the top of the board made by 
forcing short lengths of bare number-12 
wire into 5/64-inch holes. This facilitates 
exchange of compensating capacitors, or 
selection of a different logic output at 
some future time. After completion, it is 
difficult to work on the underside of the 
board without removing several wires. 

The fast switching TTL logic has active 
transistor pull-up circuitry which is well 
suited to driving external loads. The 
2900th harmonic of the 10-kHz marker is 
over S9 in the ten-meter band. In the 
unlikely event that a logic package fails, 
repair would be facilitated if Molex 
sockets are used. 

The full current drain with all 1C 
packages installed is 5 volts at 260 mA, 
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fig. 4. Frequency vs temperature chart for 
typical high-accuracy AT-cut crystals. 


construction 

This frequency calibrator is simple to 
build. The circuit board may be hand 
duplicated following the layout given in 
fig. 7, or an etched, plated epoxy board is 
available which speeds construction and 
minimizes errors.* Parts locations and 
identifications are screened on the board. 
It is only necessary to drill the 1C holes 
with a number-60 drill, insert parts, and 
solder. The assembly is mounted in a 
compact 3x5x7 inch Minibox. 

temperature compensation 

Crystals should be ordered for 
0.0005% tolerance, F-700 or SP7-P hold¬ 
er (depending on manufacturer), 32-pF 
load, 4 MHz at room temperature. New 
crystals should be operated for a time 
before starting any compensation work. 
You will need the previously mentioned 
supply of N750 and N1500 capacitors, 
and a receiver with an S-meter that will 
tune WWV. 

Start with 15 pF in parallel with a 
15-pF N750, allow an hour for the unit 
to stabilize, and adjust to frequency using 
the S-meter on the receiver as an aid to 
exact zeroing. Select a time when WWV is 

'An epoxy, plated 4x6-inch printed-circuit 
board for this frequency standard is available 
from the author. $8.00, postpaid, in the United 
States. 
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fig. 7. Printed circuit layout for the secondary 
frequency standard. Boards are available from 
the author for $8.00, postpaid. 


moderately strong, with little fading, so 
the meter remains reasonably steady. 

The standby switch, SI, is turned on 
and the calibrator level control advanced 
about halfway so both signals are heard. 
At first, the calibrator will probably be so 
far off frequency that an audible beat 
note will be noted, mixed with the WWV 
tone. As it is zeroed, the warble in the 
WWV tone will decrease in pitch until it is 
no longer heard and the S-meter will 
swing, rapidly at first, then slower, as 
tuning becomes more exact. 

The amplitude of this swing will maxi¬ 
mize when the calibrator level is equal to 
WWV's strength. It should be easy to set 
the calibrator exactly in zero beat with 
WWV at 10 or 15 MHz. When this is 
finished, note the temperature of the 
room on a thermometer, and record it for 
reference. Recheck the frequency with 
WWV periodically, and if there is any 
drift note the temperature and the direc¬ 
tion the trimmer must be adjusted — to 
add or remove capacitance. If this trim- 
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mer capacitance must be reduced for a 
temperature increase, more N750 or even 
N1500 capacitance is needed, always pad¬ 
ding the combination to a total of 30 pF. 
after a few tries the exact value of 
compensation will be found. 

Take your time during this work and 
be sure a trend is established before 
changing capacitors, possibly making two 
or more observations before proceeding. 
The temperature compensation is easier 
to accomplish than it appears and makes 
the difference between an ordinary and a 
precision instrument. 

some uses 

The photos show a frequency standard 
supplying pulses for a digital clock. This 
clock controls nineteen slave clocks in a 
broadcast installation, so reliability and 
accuracy are important. The clock is 
made immune to momentary power-line 
failures by floating the dc supply across a 
nicad battery large enough to operate the 
logic until emergency power can be start¬ 
ed or service is restored, whichever comes 
first. 

Fig. 8 shows diodes used to drop the 
battery voltage to TTL requirements. The 
one-second pulses from this standard are 
so accurate that this clock stays on 
the tick with WWV for weeks with no 
correction. 

In this circuit the 4-MHz crystal fre¬ 
quency is divided by a factor of 4 X 10 6 
to obtain the one-second pulses. If this 
crystal drifted an extreme 1 Hz away 
from nominal, it would require four 
million seconds (or 46.3 days) for the 
clock to accumulate an error of one 



4.25 V TO RCA 
NUMITRON DR20I 
READOUTS 


+ 5V <2 5A) 


TO TTL LOGIC 
IN CLOCK AND 
FREQUENCY 
STANDARD 


fig. 8. Failsafe power supply used with the 
digital clock described in the text. 







Precision digital clock discussed in the text. The frequency standard board used to provide the 
1-second driving pulses is located in the foreground on the upper deck. Nicad battery to the right is 
part of the failsafe power supply (see fig. 7). 


second. But, since the crystal is compen¬ 
sated closer than this, and any minor drift 
is above and below the frequency, the 
average error is very small. 

The secondary frequency standard 
would also make a good time base for a 
digital or Rec-Counter. 5 Readout kits 



1-MHz output of the frequency standard as 
observed on a 10 MHz oscilloscope. Rounded 
waveform shows bandpass limitation of the 
scope. Horizontal scale is 0.2 microsecond per 
cm. 


with the tubes, storage latches and counter 
ICs are advertised in this magazine, so 
only the gating circuitry would have to be 
hand wired. Other applications for the 
standard include audio oscillator or signal 
generator calibration, or calibration of 
the sweep time base in oscilloscopes. 

references 

1. A.A. Kelley, K4EEU, "RTTY Monitoring 
Receiver.” ham radio. December, 1972, page 
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2. A.A. Kelley. K4EEU, "15-MHz Digital Fre¬ 
quency Counter." ham radio. December, 1968, 
page 8. 

3. Irvin M. Hoff, W6FFC. "The Mainline FS-1 
Secondary Frequency Standard," OST, Novem¬ 
ber, 1968, page 34. 

4. A.A. Kelley, K4EEU, "How to Make your 
Own Printed-Circuit Boards," ham radio. April, 
1973, page 58. 

5. Kenneth Macleish, W1EO, "A Frequency 
Counter for the Amateur Station," QST, 
October, 1970, page 15. 

ham radio 


february 1974 GS 47 
































For the most powerful antennas under the sun 




theMf&m 

2 Meter Fixed Station 


Designed for the man who demands professional standards in 
2 meter equipment. REPEATER LINE fixed station antennas 
are the 2 meter HAM's dream come true. With everything you 
need for top fixed station performance...toughness, efficiency 
and the gain to gain access to distant repeaters with ease. 
Work many stations, fixed or mobile, without access to a 
repeater. 

The right antennas for the new FM transceivers...or any 2 
meter fixed station. 

REPEATER LINE Fixed Station Antennas 
Tough, high efficiency antennas with a long, low radiation. For 
the top signal and reception you want...and the top perfor¬ 
mance your transceiver's ready to deliver. . 


231 15 element high performance 

beam. 17.8 db gain. Coaxial balun. 
Beta Match. Unidirectional. Boom 
length 28'. VSWR 1.5:1 52 ohm 
feedpoint. Extra-strength heavy 
wall commercial aluminum tubing. 

/ 267 Standard 1/4 wave ground 

267 / plane. May be precision tuned to 

y' any discrete frequency between 

--- •*/-- 108 and 450 MHz. Takes maximum 

r\ v legal power. Accepts PL-259. Con- 

\ structed of heavy gauge seamless 

aluminum tubing. 

268 For repeater use. Special stacked 4 dipole configuration. 
9.5 db offset gain. 6.1 db omnidirectional gain. Heavy wall 
commercial type construction. 144 thru 174 MHz. 1.5:1 VSWR 
over 15 MHz bandwidth eliminates field tuning. Extreme band¬ 
width great for repeater use. Center fed for best low angle 
radiation. DC ground. Complete with plated steel mounting 
clamps. 
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Antennas with real PUNCH! 



340 3 element high perfor¬ 
mance beam. 9 db gain. Co¬ 
axial balun. Special VHF 
Beta Match configuration. 
Unidirectional pattern. 
VSWR 1.5:1. 52 ohm imped¬ 
ance. Heavy gauge alumi¬ 
num tubing and tough alumi¬ 
num rod construction. 

341 8 element high perfor¬ 
mance beam. 14.5 db gain. 
Coaxial balun. VHF Beta 
Match. Unidirectional. Boom 
length 14'. VSWR 1 5:1. 52 
ohm feedpoint. Heavy gauge 
commercial type aluminum 
construction. 


338 Colinear ground plane. 3.4 db gain 
omnidirectionally. Vertically polarized. 

52 ohm match. Radiator of seamless 
aluminum tubing; radials of solid alumi¬ 
num rod. VSWR less than 1.5:1. All steel 
parts iridite treated. Accepts PL-259. 

362 SJ2S4 high performance all-driven 
stacked array. 4 vertically polarized di¬ 
poles. 6.2 omnidirectional gain. 52 ohm. 

May be mounted on mast or roof saddle. 338 

Unique phasing and matching harness 

for perfect parallel phase relationship. / 

Center fed. Broad band response. DC -__, /_ 

ground. 

WRITE FOR DETAILS 

For top fixed station performance on 2 meters. 
THE REPEATER LINE 
From 

HY-GAIN ELECTRONICS CORPORATION 

Dept. BB. 8601 Northeast Highway Six, Lincoln, NE 68507 
402/464 9151 Telex 48 6424 



More Details? CHECK-OFF Page 94 
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455-kHz 
i-f alignment 

signal generator 


Simple, 
crystal-controlled 
signal generator 
for aligning 
i-f strips — 
modulation 
is built in 
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I recently completed a homebrew receiver 
project which included a 455-kHz i-f 
strip, and I needed a signal source to align 
it. My home workshop doesn't boast a 
signal generator, and even if I had one, I 
would have no way of precisely setting its 
output frequency to 455 kHz. A little 
thought and investigation provided a fair¬ 
ly cheap and easy solution. 

circuit 

A schematic of the resulting generator 
is shown in fig. 1. It consists of an fet 
crystal oscillator and an amplitude modu¬ 
lator. I decided on crystal frequency 
control because it would set the frequen¬ 
cy accurately and because 455 kHz 
crystals are available from JAN Crystals 
for $1.75 plus 10 cents postage.* These 
crystals are supplied in an FT-241 holder; 


•JAN Crystals, 2400 Crystal Drive, Ft. Myers, 
Florida 33901. 
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the pins are 0.093 in diameter with 0.486 
spacing. JAN sells the mating SSO-1 
socket for 15 cents. 

Transformer T1, the drain load for the 
fet oscillator, is a 455-kHz i-f transformer 
salvaged from a junked a-m transistor 
radio. This provides a simple way to tune 


A Colpitts audio oscillator is used to 
provide amplitude modulation, and a 
switch allows the modulation to be 
turned on or off. A surplus 88-mH toroid 
is used in the audio oscillator. These can 
be found listed in surplus and classified 
ham ads for about 50 cents each or less. 



fig. 1. Schematic for the 45S-kHz signal generator. Transformer T1 was salvaged from a junked 
transistor broadcast radio. 


the drain circuit and obtain a low output 
impedance. Removing these transformers 
from the radio PC board is tricky because 
you have to simultaneously melt the 
solder at several different points. A large 
soldering iron is an advantage. 

The junked radio had three i-f trans¬ 
formers, and I tried all three. I couldn't 
get the first one (mixer output) to oscil¬ 
late at all, but it may have been damaged 
in removing it from the PC board. The 
last i-f transformer (which feeds the 
detector) had the highest output, but 
oscillations stopped if it was loaded with 
less than 200 ohms. I used the middle 
transformer because it would still oscil¬ 
late when loaded with 50 ohms. 

Another source of i-f transformers is 
Radio Shack. They sell a kit of four 
transformers for $1.39 (catalog number 
273-1383). I believe the one in this kit 
which would correspond to the one I 
used is color-coded white. 


The one I used has four leads, and two 
adjacent leads must be tied together to 
provide the center-tap. The audio fre¬ 
quency is about 1-kHz, but this may be 
altered by changing the value of the 
0.47-pF tank capacitors. 

I used a 2N3819 fet, but a Motorola 
MPF102 or Siliconix U183 should per¬ 
form identically. The 2N5449 modulator 
should be available at local Radio Shack 
stores for 79 cents (catalog number 
276-2014). 

construction 

As shown in the photographs, the 
generator is housed in a 2%x2%x5-inch 
Minibox. A piece of perfboard holds most 


GERMANIUM 

DIODE 



fig. 2. Arrangement used to adjust transformer 
T1 for maximum rf output. 
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Layout of the 455-kHz i-f signal generator. All 
components are wired on a section of perfboard 
which is mounted in a small Minibox. 


of the circuit components. It is mounted 
in the Minibox by two screws with '/s-inch 
spacers. The 88-mH toroid is held to the 
perfboard by a screw and two discs (one 
metal, one plastic) which were furnished 
with the toroid. I detected nothing criti¬ 
cal in the layout. 

One end of the Minibox holds the 
modulation switch, output phono jack 
and level control. Two 5-way binding 
posts are mounted on the other end for 
connecting the generator to a dc power 
source. 

operation 

The fet may not oscillate until T1 is 
adjusted. Connect a sensitive vom to the 
output through a germanium diode detec¬ 
tor as shown in fig. 2. Set the level 
control at maximum and the vom to its 
most sensitive dc volts scale. Now adjust 
the tuning slug in T1 for a maximum 
reading on the vom. This will only be a 
fraction of a volt, but this is more than 
enough for i-f amplifier alignment. The 
level control pot will not set the output 
voltage low enough for sensitive i-f cir¬ 
cuits, and I found it necessary to use the 
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fig. 3. External attenuator which may be used 
to decrease generator output. 


external attenuator shown in fig. 3 to 
prevent overdriving the i-f strip. 

Although the circuit was originally 
designed to operate from a 12-volt dc 
supply, it appears to perform well using 
only a 9-volt transistor radio battery for a 
power source. Current drain is about 7 
mA with a 12-volt supply and 5 mA using 
the 9-volt battery. 

conclusion 

This little gadget is intended only for 
455-kHz i-f alignment which is a rather 
limited use. However, it has a limited cost 
too — only a few dollars. A well stocked 
junk box can cut the dollar outlay to a 
very nominal amount. I haven't had an 
opportunity to check its frequency on a 
counter or observe its output waveform 
on an oscilloscope, but it performed its 
intended function to my satisfaction. If 
amplitude modulation is not required, the 
unit could be simplified to a single fet 
circuit. This would reduce battery drain 
substantially. A worthwhile addition 
would be a built-in step attenuator which 
would permit setting the output voltage 
to micro-volt levels. 

ham radio 



"The wife just gave me a hint of 
something I need to do!" 
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3. PAX-1 TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier 
designed to follow the OX oscil¬ 
lator. Outputs up to 200 mw. 
depending on the frequency and 
voltage Amplifier can be ampli¬ 
tude modulated. Frequency 3.000 
to 30.000 KHz $3.75 


1. MXX-1 TRANSISTOR 
RF MIXER 

A single tuned circuit intended for 
signal conversion in the 3 to 170 
MHz range. Harmonics of the OX 
oscillator are used for injection in 
the 60 to 170 MHz range Lo " ‘ “ 
to 20 MHz. Hi Kit 20 to 170 
(Specify whon ordering) 


6. TYPE EX CRYSTAL 

Available from 3.000 to 60.000 KHz 
Supplied only in HC 6/U holder 
Calibration is ±. .02% when oper¬ 
ated in International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 


write for 
CATALOG 


CRYSTAL MFQ. CO.. IMC. 

IO NO ICE • OK LA CITY OKLA 73102 

J 


for the COMMERCIAL user. 


INTERNATIONAL 
PRECISION RADIO CRYSTALS 


International Crystals are available from 70 KHz 
to 160 MHz in a wide variety of holders. 

Crystals for use in military equipment can be 
supplied to meet specifications MIL-C-3098E. 

CRYSTAL (GP) for "General Purpose" 

TYPES: applications 

(CS) for "Commercial Standard" 

(HA) for "High Accuracy" close tem¬ 
perature tolerance requirements 


4. BAX-1 BROADBAND 
AMP 

General purpose unit which may 
be used as a tuned or untunod 
amplifier in RF and audio appli¬ 
cations 20 Hz to 150 MHz Pro¬ 
vides 6 to 30 db gain. Ideal for 
SWL. Experimenter or 
Amateur $3.75 


5. OX OSCILLATOR 

Crystal controlled transistor type 
Lo Kit 3 000 to 19.999 KHz. Hi Kit 
20.000 to 60.000 KHz. (Specify 
when ordering) $2.95 


2. SAX-1 TRANSISTOR 
RF AMP 

A small signal amplifier to drive 
MXX-1 mixer. Single tuned input 
and link output Lo Kit 3 to 20 
MHz. Hi Kit 20 to 170 MHz 
ify when ordering) $3.50 


for the EXPERIMENTER! 

INTERNATIONAL EX CRYSTAL & EX KITS 

OSCILLATOR • RF MIXER • RF AMPLIFIER • POWER AMPLIFIER 


More Details? CHECK-OFF Page 94 
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multichannel 

fm receiver 


for six and two 


How to use 
commercial fm 
receiver strips 
in a multichannel, 
two-band vhf 
fm receiver 


Surplus public-service vhf-fm equipment, 
which is sold in strip form, can be used as 
the basis for a low-cost, multichannel, 
two-band fm receiver. This is accom¬ 
plished simply by adding a two-meter 
converter and a logic crystal oscillator 1 to 
a single-channel 30-50 MHz Motorola 
Sensicon receiver strip as shown in block 
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form in fig. 1. If the output of the 
two-meter converter is fed into the strip 
receiver's first-conversion i-f input, and a 
logic oscillator is provided as the local 
oscillator (17.775 to 17.830 MHz) the 
strip will cover the fm channels for 
146.34/94 MHz. By adding a multiple 
crystal oscillator operating at approxi¬ 
mately 16 MHz and appropriate switching 
controls, two-band control and channel 
selection is possible. 

These modifications are not limited to 
Motorola receivers, as there are a number 
of commercial fm receiver strips sold in 
the same way. Any of these strips can be 
adapted to perform the same task. How¬ 
ever, before modifying one of these units 
it's a good idea to put it into operating 
condition before adding to the confusion. 
A circuit diagram and receiver tuneup 
data, if you can find them, are a great 
help in this respect. Information on many 
of these units is included in The FM 
Schematic Digest. 2 

two-meter converter 

If you already have a good two-meter 
converter, all you have to do is convert its 
output frequency to the same frequency 
as the receiver strip you are going to use 
(4.3 MHz in the Motorola Sensicon re¬ 
ceiver strip). This may be as simple as 
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plugging in the two-meter logic oscillator 
and realigning the converter, or it may 
require more extensive circuit modifica¬ 
tions. If considerable modification is re¬ 
quired, it might be easier to build a 
two-meter converter specifically for use 
with the fm receiver strip. 

My two-meter 
converter consists of a 
single mosfet rf stage 
using an RCA 40822 
mosfet. Another mos¬ 
fet, an RCA 40823, is 
used as the mixer (see 
fig. 2). Both of these 
devices were designed 
for vhf work and pro¬ 
vide good performance 
on two meters. The rf 
amplifier has excellent 
gain as an unneutralized 
rf amplifier, a low noise 
figure, and wide dy¬ 
namic range which re¬ 
sults in low cross modu¬ 
lation. The dual-gate 
mosfet used in the mix¬ 
er stage isolates the in¬ 
put from the output 
and allows low-level 
local-oscillator injec¬ 
tion. 

The tuned input network to the rf 
amplifier is designed to match a 50-ohm 
antenna. The small trimmers. Cl and C2, 
the inductor, Li, and the rf amplifier 
transistor, Q1, are located in a shielded 
compartment made from 1-inch-wide 
strips of copper-clad PC material. The 
drain lead of Q1 passes through a small 
hole in the shield wall and is connected to 
inductor L2. Gate 2 and the source lead 
of the mosfet are connected directly to 
1000-pF standoff capacitors. The 275- 
ohm source resistor is grounded next to 
the source bypass capacitor with as short 
leads as possible. A ferrite bead is instal¬ 
led on the drain lead. 

Similar construction is used for the 
mixer stage. A small coaxial cable must 
be used to connect gate 2 of the mixer to 
the output of the multiplier chain. This is 
because the mixer requires only a small 
amount of local-oscillator signal — un¬ 


wanted signals can leak in and appear in 
the 4.3-MHz output. 

local oscillator 

Construction of the logic oscillator 
will not be discussed as that was covered 
in detail in the previous article. 1 Crystal 



fig. 1. Block 
receiver using 


diagram of the multichannel six- and two-meter fm 
a Motorola Sensicon receiver strip. 


frequencies for the logic oscillator may be 
determined from the following formula 


f 


xtal 


■xtal 


~ f|-f 
8 

fo -fi-f 


(144 MHz) 


(50 MHz) 


where f xta i is the crystal frequency, f Q is 
the desired operating frequency and f|. f is 
the intermediate frequency of the re¬ 
ceiver strip (often 4.3 MHz). For ex¬ 
ample, the crystal required for a two- 
meter input frequency of 145.500 MHz is 

, _ 1 45.500- 4.30 

'xtal g 


= 17.650 MHz 


For a six-meter input at 52.525 MHz, the 
required crystal frequency is 


52.525 - 4.30 


'xtal 


= 16.075 MHz 
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L.O. 

INPUT 



L1.L2 6 turns number 22, air wound, V»" diameter 

L3 6 turns number 22, air wound, Va” diameter, center tapped 

L4 37 turns number 32 on Amldon T50-2 toroid core 

fig. 2. Simple two-meter converter for the two-band fm receiver. The ferrite bead on the drain lead 
of Q1 is an Amldon 45-101. 


The frequency-selector switch is a 
2-pole, 6-position rotary wafer switch 
wired so that +12 volts is applied to the 
two-meter converter when the two-meter 
channel crystals are switched into the 
circuit. More crystal frequencies can be 
added simply by adding additional logic 


oscillator stages — the only limiting factor 
to the number of logic-oscillator channels 
is the current handling ability of the 
voltage regulator. 

The logic oscillator will operate pro¬ 
perly with fundamental-mode crystals up 
to about 20 MHz. Above 20 MHz it is 



L5,L6 XV 2 turns number 20 on Va” diameter slug-tuned form 


fig. 4. Local oscillator multiplier chain. Stagger-tuned circuits provide relatively flat output across 
the two-meter fm band. LI, L3 and L5 are peaked for the lowest frequency crystal; L2, L4 and L6 
are peaked for the highest. 
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necessary to use higher speed gates than 
the TTL ICs shown in fig. 3. Do not use 
overtone crystals in this circuit as they 
will not oscillate at the same frequency as 
that marked on the crystal can. 


spaced by the diameter of one coil form 
(%inch). The input coil of each pair is 
peaked for the lowest frequency crystal 
while the secondary coils are peaked for 
the highest frequency crystal. The fre- 


7-45 pF YI (7650 MHz 



fig. 3. The logic oscillator circuit uses TTL ICs which are suitable for use with fundamental crystals 
up to approximately 20 MHz. Overtone crystals do not operate properly in this circuit. 


Construction of the local-oscillator 
chain (fig. 4) is very straight forward and 
should cause no problems. The stagger- 
tuned stages provide the bandwidth 
necessary to cover the entire two-meter 
fm band. Each of the inductors is wound 
as described in fig. 4, and the coil pairs 


quencies indicated in the circuit diagram 
are the approximate center frequencies of 
the stagger-tuned stages. 

The two-meter converter, logic oscil¬ 
lator and multiplier chain are built on a 
single piece of copper-clad board 3-inches 
wide by 8-inches long. The oscillator is 
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OSCILLATOR 

JACK 



fig. 5. Partial diagram of the Motorola Sensicon receiver strip used in the two<band fm receiver built 
by W1SNN. 


built into a separate shielded compart¬ 
ment as are the multiplier chain and the 
two-meter rf amplifier and mixer stages. 
Short lengths of coaxial cable are used to 
connect these units together and to the 
fm receiver strip. 

receiver strip 

The low-band Motorola Sensicon re¬ 
ceiver (model PA9244-12) I modified for 
use in the two-band receiver is easily 
moved into the six meter fm band by 
replacing the fixed tuning capacitors in 
the rf amplifier, mixer and local-oscillator 
stages. The values for these capacitors are 
given in the Motorola schematic and are 
prefixed with the letters L, M or H, 
depending on the desired operating fre¬ 
quency. The H values (for high-band) are 
the values that should be installed for 
six meters. 

To use the receiver strip in the two- 
band fm receiver it is necessary to add an 
i-f input jack and an access jack to the 
first local oscillator. The i-f jack is located 
close to VI03 so that the lead to pin 5 of 
the 6CB6 is as short as possible (see fig. 
5). Another jack is mounted on the 
opposite side of the chassis and con¬ 
nected to pin 2 of VI04, the grid of the 
12AT7 oscillator multiplier. This com¬ 
pletes the modifications to the receiver 
strip. 


The receiver is aligned by connecting a 
center-scale dc vtvm to the discriminator 
output and adjusting the frequency con¬ 
trol trimmer of each channel crystal until 
the meter reads zero with an incoming 
signal. 

references 

1. Stirling Olberg, W1SNN, "Logic Oscillator 
for Multi-Channel Crystal Control on VHF 
FM," ham radio, June, 1973, page 46. 

2. Sherman M. Wolf, "FM Schematic Digest," 
P.O, Box 535, Lexingtin, Massachusetts 02173. 
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the most power!ul antennas under the sun! 



^ Ttie Best Vertical There IS! 

S' 80 through 10 meters 


Aygafn 18AVT/WB 

New, from the inventors of wideband verticals. 

Pack some punch 1 All the omnidirectional performance of Hy-Gains 

famous 14AVQ/WB plus 80 meter capability! Unrivaled performance. 

rugged extra heavy duty construction, and the price you want all in 

one powerful package’ 

■ Automatic switching on all five bands through the use of three 
beefed-up Hy-Q traps featuring extra large diameter coils for ex¬ 
ceptional L/C ratio and extremely high Q 

■ Recessed coax connector furnished 

■ Top loading coil and four element static hat 

■ Constructed of extra heavy wall high tensile aluminum. 

■ Hot performance all the way across the band with just one setting 
(10 through 40) 

■ Hy-Q traps effectively isolate antenna sections for full 1/4 wave 
resonance on all bands. 

■ No dissimilar metals to cause noise 

■ SWR 2:1 or less at band edges 

■ Maximum legal power with low frequency drift 

■ Exceedingly low radiation angle makes DX and long haul contacts 
a cinch, whether roof or ground mounted. 

■ Very low RF absorption from insulating materials 


The 18AVT/WB is constructed of extra heavy duty, 
taper swaged, seamless aircraft aluminum with full 
circumference, corrosion resistant compression 
clamps at all tubing joints This antenna is so rigid, 
so rugged that its full 25' height may be mounted 
using only a 12" double grip mast bracket no guy 
wires, no extra support the 18AVT/WB just stands 
up and dishes it out 1 


Order No. 386 


$79.95 





Get the strength, the performance and the price you want from the 
man who sells the complete line of quality Hy-Gain equipment 

HY-GAIN ELECTRONICS CORPORATION 

Dept. BB, 8601 Northeast Highway Six, Lincoln. NE 68507 
402/464-9151 Telex 48-6424 


More Details? CHECK OFF Page 94 
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vhf fm scanner 
modifications 

Although solid-state equipment is fast 
becoming the ideal equipment, at the 
same time there is still quite a bit of 
tube-type equipment in use. At the time I 
saw the February, 1973, edition of ham 
radio I was in the process of trying to 
come up with a scanner to add to my 
base station receiver. After looking over 
K2ZLG's vhf fm receiver scanner, I de¬ 
cided it was worth a try. However, the 
basic design was not completely accepta¬ 
ble for use with tube-type equipment. 
The following modifications were devel¬ 
oped and tried. So far the unit has 
worked flawlessly. 

Since most vacuum-tube receivers pro¬ 
duce a negative-going voltage when the 
squelch is open, the original input circuit 
will not work. The circuit shown in fig. 1 
was finally tried and seemed to work the 
best of any. One of the major problems 
with the bipolar input was to get the 
input impedance high enough to prevent 
loading of the receiver squelch circuitry; 
the dual-gate fet takes care of this pro¬ 
blem nicely. 



tebook 


A negative-going voltage of more than 
-2 volts is required to stop the scanner. 
However, this voltage should not be more 
than -6 volts at the gate of the fet. For 
voltages in the range of -2 to -6 volts R2 
can be eliminated. For voltages higher 
than -6 volts, R1 and R2 should limit the 
gate voltage to less than -6 volts. Typical 
values are between 1 and 10 megohms. 
The important thing is to try to keep the 
input impedance as high as possible since 



fig. 1. Input circuit for frequency scanner. 


fig. 2. Output circuit. Repeat for each channel. 


loading of less than about 1 megohm will 
interfere with normal squelch operation. 

The next problem is that most tube- 
type receivers use separate oscillators for 
each frequency. Most circuits require that 
the cathode of the appropriate oscillator 
be grounded for operation of that parti¬ 
cular oscillator. In addition, the un¬ 
grounded cathode produces about 30 
volts. The simplest way around this 
seems to be to use an npn transistor to 
isolate the cathode from the scanner since 
TTL circuitry will not normally tolerate 
30 volts. This is shown in fig. 2. The 
transistor used is non-critical as long as it 
will withstand the voltage present when 
the tube cathode is above ground. 

In the unit at my station some 
MC4039 ICs were on hand instead of the 
7446 decoder, so these were used. This 1C 
happens to have an enable pin that was 
used with an inverting transistor off the 
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output of the input circuit. I didn't like 
seeing the numbers go by as the unit 
scanned, and this configuration turns the 
readout off while the unit is scanning. 
The same thing could be done by putting 
a switching transistor in the +5-volt line 
to the readout. 

Mike Jones, WA5WOU 

10 MHz coverage 
for the SB-303 

The utility of 15-MHzWWV reception 
on Heath SB-303 receivers is somewhat 
dubious, considering present propagation 
conditions in this area. I've changed mine 
to tune WWV-10, finding virtual 24-hour 
coverage on 10 MHz. Modifications are 
relatively simple, but refer to the manual 
and schematic. 

The 23.895 MHz crystal, Y104, used 
for 15 MHz, is replaced with an 18.895 
MHz, HC6-U type, third overtone crystal 
intended for a 32 pF load. This change is 
made on the crystal switch-hoard 
(85-348), whose Xray pictorial with other 
PC boards is found at the back of the 
SB-303 manual. 

To resonate the LC circuit marked "15 
MHz" on the heterodyne oscillator 
switch-board , a 33-pF dipped mica or disc 
capacitor is added across C131. The slug 
in L117 must be moved in a few turns 
until oscillation occurs as noted by 
voltage appearing at TP on the PC board. 
An extra half-turn provides positive 
crystal starting when switching bands. 

Modification of the rf amplifier 
switch-board (85-346) involves isolating 
foil pad areas around switch-points 5 and 
6. Switch-point 5 will then be jumpered 
back to the foil lead coming from L111, 
the 14-MHz tuned circuit. A new reso¬ 
nant circuit for 10 MHz is required. I 
used 22 turns of number-24 enamel wire 
on an Amidon T-50-2 toroid, turns 
spaced evenly around the core. This is 
approximately 2.9 ;uH which, with a 
47-pF disc in parallel, will resonate — out 
of the circuit — at 14 MHz. The older 
vacuum tube type of grid dipper will dip 
this unit satisfactorily. One end of this 


LC combination is soldered to switch- 
point 6 (on 85-346) and the other to 
ground foil near the rf in phone jack. 
Mount it close to the board, avoiding 
shorts. 

Operation of the receiver on 10 MHz 
may be checked by attaching a short 
antenna through a few pF to rf in at 
Cl 06 on the amplifier switch-board. The 
preselector should resonate broadly at 
about 30 to 40 percent of its range. 

The antenna switch-board (85-345) is 
modified similarly to the previous PC 
board. Again, switch-point 5 and 6 pad 
areas are isolated, 5 being jumpered back 
to the foil lead running to the 14-MHz 
tuned circuit L103-C103. Also, between 
and clear of switch-points 6 and 7, drill 
about a number-58 hole. This board has 
a double-section rotary switch, the 
section nearest the board being the 
secondary, and the outer, the primary. 
Switch-points 5 and 6 on the primary are 
isolated by unsoldering the blue wire and 
jumper between 5 and 6. Resolder the 
blue wire directly to switch-point 5 (14 
MHz). 

Primary switch-point 6 is left blank for 
the moment. The LC antenna circuit also 
uses an Amidon T-50-2 toroid with 22 
turns of number-24, with the addition of 
6 turns of number-26 or -28 wire forming 
the primary. Use an adjacent winding 
rather than over-winding for the primary. 
The tuning capacitor is again a 47-pF disc 
paralleled with the 22-turn secondary. 
The combination mounts on the foil side 
of the board (85-345). 

One end of the secondary goes to 
switch-point 6 and the other to any 
convenient ground-foil point. One side of 
the 6-turn primary also ties to this point, 
the other side being fed through the 
pre-drilled hole and soldered to outer 
switch-point 6. An adjustment of a turn 
on the secondary may be desirable for 
better tracking, but I found the pre¬ 
selector tuning to be adequately sharp. 

This application can be used for other 
500-kHz segments. The crystal frequency 
must be 8895 kHz above the lowest signal 
frequency. 

Bill Fishback, W1JE 
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fm signal generator 



The Measurements Model 800A series 
of solid-state fm signal generators cover 
all mobile communication frequency 
bands allocated by the FCC. Any desired 
frequency can be quickly obtained by 
selecting one of the six frequency bands, 
tuning the coarse tuning control, and 
making narrowband adjustments with 
either the electronic fine tuning or in¬ 
cremental frequency controls. 

The Model 800A signal generator pro¬ 
vides accurate output voltages traceable 
to the National Bureau of Standards. The 
output is continuously variable from 0.1 
microvolt to 0.1 volt by means of a 
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mutual inductance type attenuator. Out¬ 
put voltages are automatically maintained 
at all levels by a temperature-compen¬ 
sated bolometer circuit. Rf leakage is 
negligible, and microphonics are so low 
that accurate receiver sensitivity measure¬ 
ments can be made down to 0.1 micro¬ 
volt. 

Internal modulators provide frequency 
modulation at 1000 Hz sine wave or 20 
Hz sawtooth. External modulation from 
dc to 30 kHz may be applied through 
front-panel binding posts. Sync out and 
sync phase are available for external 
modulation (up to ±32 kHz peak devia¬ 
tion) so that dual-trace sweep alignment 
techniques may be used. 

For complete technical data write to 
Edison Electronics, Division of McGraw- 
Edison Co., Grenier Field. Manchester, 
New Hampshire 03103, or use check off 
on page 94. 

WWV data folder 

Complete, up-to-date information on 
the many services provided by The Na¬ 
tional Bureau of Standards Radio Sta¬ 
tions WWV, WWVH and WWVB is being 
offered at no charge by the True Time 
Instrument Company, manufacturers of 
receivers for all of the standard time and 
frequency broadcasts. 

The NBS transmissions provide an 
invaluable service to radio amateurs, 
laboratories and engineers throughout the 
world. Extremely precise audio and radio 
frequency standards are broadcast, as well 
as accurate time signals, geophysical 
alerts, Atlantic and Pacific area storm 
warnings and radio frequency propaga¬ 
tion forecasts. This information is at the 
disposal of anyone having a receiver 
capable of tuning to one or more of the 
transmitting frequencies. The proper use 
of NBS facilities can greatly supplement 
the instrumentation of any laboratory. 

Maximum utilization of this valuable 
"natural resource" depends upon a com¬ 
plete knowledge of the current broad¬ 
casting schedules and transmitting fre¬ 
quencies. The folder supplies this data, as 
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well as information on suitable methods 
of comparison with local chronometers or 
instrumentation. Also included are the 
hourly broadcast schedules of National 
Bureau of Standards stations WWV, 
WWVH, WWVB, with supporting data. 

Write to True Time Instrument Com¬ 
pany. 225 Melbrook Way, Santa Rosa, 
California 95405, and request Bulletin 
373-1, or use check-off on page 94 

swr meter 



Carvill International has announced its 
new in-line swr and power meter, the 
model ME-IIN. The ME-IIN is a direct- 
reading swr and power meter which 
measures the ratio of the forward and 
reflected wave on a coaxial transmission 
line. In this instrument a printed-circuit 
transmission line is used to eliminate 
unbalanced rf pickup which is often a 
problem in more simple swr meters. The 
swr meter is usable on all bands from 3.5 
to 150 MHz. 

For more information, write to Carvill 
International Corporation, 825 Constitu¬ 
tion Drive, Foster City, California 94404, 
or use check-off on page 94. 

signal intensifier 

The new SABA-5 (Symtek Automatic 
Broadband Amplifier) provides low-noise 
and high useful gain for amateur com 
munications receivers. This new amplifier, 
which covers 80, 40, 20, 15 and 10 
meters with no tuning has a typical noise 
figure of 2.5 dB and gain of 20 dB 
(minimum). Input and output impedance 
is 50 ohms. 

The SABA 5 uses a dual gate, diode 
protected mosfet to take advantage of its 
low noise characteristics as well as its 



; ^ • 

K fun? g 


Uses Standard 7447 Decoder* 
driver. Seven Segment Read¬ 
outs. All tested and guaran¬ 
teed. Specs included. Fit stan¬ 
dard 14 pin DIP socket. Full 
.335 inch high. Color. RED. 
Less Decimal $2.00 ppd. 

With Decimal $2.25 ppd. 

With Colon $2.50 ppd. 

Same unit only contains nu- 
I 1 and plus and minus 
$2.25 ppd. 


Gl Printed Circuit type 
bridge rectifiers. 

200 v PIV © 1.5 A 
50' ea or 3 for $1.25 
400 v PIV 1.5 A 
60- ea or 3 for $1.75 



LED Pilot Lites. 
Full 3/16 inch Dia. 
4 for $1.00 ppd. 







JUMBO Seven Segment Readouts. Full .770 
inches high. RED. Uses 7447 Decoder-driver. 
Specs included. 

With Decimal point. $5.00 ppd. 

Same unit only numeral 1 and plus & minus 
sign. $5.00 ppd. 

NEW NEW NEW 

6 foot Koil-Cord with molded 
PL-55 plug. Very nice. 

75c Each. 3 for $2.00 ppd. 

General Purpose Geranium Diodes. 

Similar to lN34a etc. 16 for $1.00 ppd. 

All Cathode banded. 100 for $5.00 ppd. 

Full leads. 1000 for $40.00 ppd. 

NEW 

Transformer — American Made — Fully shield¬ 
ed. 115 V Primary. Sec. — 24-0-24 © 1 amp 
with tap at 6.3 volt for pilot light. 

Price — A low $2.90 each ppd. 


400 Volt PIV at 25 Amp. Bridge 1- I 
Rectifier. I ‘ C ) 

$4.00 ea. or 3 for $10.00 ppd. 

6.3 Volt 1 Amp Transformer. Fully Shielded 
$1.60 Each ppd. 


NEW 


JUST ARRIVED — Transformer, 115 VAC pri- 
mary, 18 volt. 5 amp ccs or 7 amp inter¬ 
mittent duty secondary 


$6.00 ea. ppd. 


NEW NEW 

TRANSFORMER. 115 volt pri¬ 
mary, 12 volt x /z second¬ 
ary. $1.50 ppd. 


b?- 

J/^d> 


TOROIDS — YOUR CHOICE — 88 mhv or 44 
mhy — 5 for $2.50 ppd. 


DIGITAL CLOCK on a single chip, national 
type 5314. Complete with specs and circuit 

$12.00 ea. ppd. 


SEND STAMP FOR BARGAIN LIST 
Pa. residents add 6% State sales tax 
ALL ITEMS PPD. USA 

m. uiein/chenker 

j K3DPJ BOX 353 • IRWIN, PA. 15642 
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NURMI ELECTRONIC SUPPLY 

Depart"*#"!* 1 ** 

1727 Donna Road W#»l Palm Baach. Florida 33401 
PHONE (306) 686 8553 



THE "DO EVERYTHING" 2% AMP 1000 VOLT DIODE 

Motorola i» catching up on th« backlog and we v« got *houvandt 
ol them back m stock 10 S3 00 I00/S2B 00 

{MB/JU 40B73’S 

THE MOST POPULAR DUAL GATE PROTECTED MOS FET 

around Good to over 400 MHZ We got m and you get em 



OTHER FETS 


2N4270A 

N 

JFET 

$2 07 

2N4271A 

N 

JFET 

2 03 

7N4722 

N 

JFET 

1 70 

7N4222A 

N 

JFET 

2 03 

7N5454 

N 

JFET 

200 

2N5597 

N 

JFET 

700 

2N5593 

N 

JFET 

700 

MFE3004 

N 

MOSFET 

1 BO 


RG - /74/I/ 

WE WENT THROUGH ?0 MILES OF IT LAST TIME' 
We are authorized Belden Distributors and new shipments 
have come m Irom the factory Spin a 500 - spool with a friend 

and save SSSSS 

BELDEN NO 8216 100 $4 BO 500'$1785 


LED Readouts 



SI/E 

COLOR 

DECIMAL 

EACH 

SPECIAL 

OPCOA SLA 1 

33 

Reel 

Yet 

7 95 

4 Si 1 

OPCOA SLA 11C 

33 

Gt«n 

Y t\ 

4 95 

4/S16 

OPCOA SLA 3H 

70 

Red 

Yet 

4 50 

4 $16 


All use 7447 Drivers Spets included 

RF POWER TRANSISTORS 

We did it again All tirand new with standard markings and 
most were manufacturer! this year A main manufacturer 
dropped his RF power line and we bougl't his inventory 
2N5589 3 Watts Out S 3 50 

2N5590 10 Watts Out 6 00 


7b Walts Out 
4 Watts Out 
75 Watts Out 
30 Watts Out 
40 Walts Out 




All are Silicon NPN ano power output ratings jre good to 
1 7b MM/ Hurry some iiuanMies are lim.led 


KEYSTONE PERF 
BOARD 

G 10 Glass Epo* v 
Pe*I Board J 64' Th.ck 


'^>000 Ol 
o O O O O j 
o o o o o 
o O 0 o o 


No Si/e lin I Pn 

UN< I AO 

1779 7 a 4 S I 

•17.10 7 ■ 6 1 1 

1731 4 .6 1! 

5 

COPPER CLAD ONE SIDE 

42 M . • I i : 

4739 7 ■ 6 11 

4740 4 i 11) 3i 

4741 17 ■ 6 6 

_WE GUARANTEE WHAT WE SELL""- 

W» ih.p UPS NKrAnn (osfb*e G*w Mreer •<*!>»« Include 
•noug* lo* txx'agr refunded ce»e fio»'de reudenii 

• nc'ude 4 % Tee 


inherent protection against strong rf 
fields. The Qs of the tuned circuits are 
engineered for high gain and adequate 
bandwidth to cover the entire amateur 
bands with MARS overlap. Insertion loss, 
when the amplifier is turned off, is kept 
to a minimum through the use of a 
straight-through coaxial loop and low-loss 
ceramic switches. 

Biasing of the amplifier is optimized 
for best gain, cross-modulation and 
noise-figure characteristics. Gain may be 
adjusted by varying the main supply 
voltage ±3 volts. The amplifier is easily 
installed on any communications receiver 
in minutes by simply inserting it between 
the receiver and the antenna. Transceivers 
may be easily modified by breaking the 
antenna circuit from the T/R relay to the 
receive rf amplifier and bringing each end 
to an external phono jack. 

The SABA-5 carries a 30-day money- 
back guarantee and 1-year warranty, and 
is priced at S79.95. Models for 160 
meters, 6 meters and 2 meters are also 
available. For more information, write to 
Symtek, Inc., Box 128, Clearwater, Flori¬ 
da 33517, or use check off on page 94. 

three-pin 

voltage regulators 



Many times the need arises for a 
simple, low-cost voltage regulator which 
can provide a moderate amount of cur¬ 
rent without complex current-boosting 
circuitry. Applications include on-card 
regulation and power supply distribution 
in large systems. 

A new Motorola device family com¬ 
posed of seven fixed-voltage regulators 
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housed in a popular plastic power transis¬ 
tor package fulfills these needs. The 
MC7805/24 series positive voltage regula¬ 
tors can supply in excess of 1 ampere at 
nominal voltages of 5, 6, 8, 12, 15, 18 or 
24 volts (as designated by the last two 
digits of the device number). However, 
unlike most voltage-regulator ICs, these 
devices have only three terminals — input, 
output and ground — and they require no 
external components. The devices can be 
easily attached to a heatsink surface with 
a machine screw through the hole in the 
package to attain higher maximum power 
dissipation. 

To insure a rugged device, internal 
current limiting, thermal shutdown, and 
output transistor safe operating area com¬ 
pensation techniques are employed. 
These features make the regulators essen¬ 
tially burn-out safe. 

For further information contact the 
Technical Information Center, Motorola 
Inc., Semiconductor Products Division, 
Post Office Box 20912, Phoenix, Arizona 
85036, or use check-off on page 94 

spring-type fuse holder 



Oneida Electronics has recently intro¬ 
duced a new coil-spring fuse holder that 
makes it easier than ever to replace fuses. 
The new holder eliminates the need for 
using more costly type pig tail fuses and 
does away with cutting and re-soldering 
pig-tail leads. 

Regular fuses can be snapped into the 
coil-spring holder in seconds. Service 
people will find them ideal for use in 
those hard-to-get at places. Replaces 
permanently installed pigtail fuses by 
merely soldering the leads of the new 





Send for your antenna to: code HR 


TELETRON CORP., 


2950 Veterans Hwy. 
Bohemia, L. I., N. Y. 11716 


Kit #80-40-20 $29.95 plus $1 shipping 

Coils only (pair of 4" dia. special coils) 

$17.95 plus $1 shipping 
(N. Y. residents add 7% sales tax) 


name 


street 


town zip 

enclose check with order - we ship UPS upon receipt of order 


Export: 2200 Shames Dr.. Westbury, N Y. 11590 
Cable: CHURCHIN. Westbury. N. Y. 
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HERE IS A FIST FULL 
of 2 METER POWER 



5 Channel, Narrow Band 
2.2 watt FM Transceiver 


This light weight, "take anywhere" 
transceiver has the "Regency-type” 
interior componentery to give you 
what others are looking for in 
portable communications. You get a 
heavyweight 2.2 watt signal ... or if 
you want, flip the HI/LO switch to 
1 watt and the receiver gives you 
0.7 uv sensitivity and 0.5 watts 
audio. Both transmitter and receiver 
employ band-pass circuitry so that 
power and sensitivity are maintained 
across the entire band. Get one 
.090 only Sjygoo 


Amateur Net 

^ ^ V r* 

ELECTRONICS, INC. 
7707 Records Street 
Indianapolis, Indiana 46226 


Art FM Model For Every Purpose . . . 


Every Purse 



HR-2MS HR 212 AR 2 

8 Channel Transcan 12 Channel 20 Walt 2 Meter FM 
2 Meter FM Transceiver 2 Meter FM Transceiver Power Amplifier 


spring holder to stubs of removed pig-tail 
fuse. The spring holders have been de¬ 
signed to accommodate tv, radio, hi-fi 
and most other electronic device fuses. 

The new spring-type holder is perma¬ 
nent — quality constructed of tempered 
spring steel with dip soldered leads. Avail¬ 
able packaged 5 pair per pack on dealer 
cords and in bulk for OEM use. For 
detailed information write Oneida Elec¬ 
tronic Manufacturing, Inc., Meadville, 
Pennsylvania 16335, or use check-off on 
page 94. 


new allied catalog 



Allied Electronics (Division of Tandy 
Corporation) has published their new 
catalog number 740. Previous catalogs 
have served as the electronics industry's 
"answer book," and the new catalog is 
even better. In addition to the easy-to-use 
tab-index format and easy-to-use 9 x 
11-inch size introduced in 1973, even 
more useful product information is in¬ 
cluded in the book. Prime feature of the 
Engineering Manual and Purchasing Guide 
catalog is the inclusion of Engineering 
Drawings of all electrical components. All 
physical dimensions are given to allow 
efficient design of electronic packages 
before components are purchased. Elec¬ 
trical characteristics of all items are also 
included. 

Allied has also introduced a new 
policy for obtaining a copy of their 
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catalog: instead of the $5.00 price, or 
$10.00 order requirement, anyone can 
now obtain a copy for the cost of postage 
and handling — just $1.00. All items 
shown are in stock at all Allied ware¬ 
houses. With Allied enjoying the best 
order filling record in the industry, this, 
as always, is the one catalog you can't do 
without For your copy, send $1.00 for 
postage and handling to Allied Elec¬ 
tronics, 2400 W. Washington Boulevard, 
Chicago, Illinois 60612. 

transistor substitution 
handbook 


^ j^e^evvc^HR-2B gives 
a lot to talk over 



American Made Quality at Import Price 


The Transistor Substitution Handbook 
is updated continuously, and a new edi¬ 
tion is published annually. This 13th 
edition has been published in an easy-to- 
read 8-1/2x11-inch format, and contains 
over 100,000 transistor substitutions. 
To guarantee the most accurate possible 
substitutions, the electrical and physical 
parameters as described in the manufac¬ 
turers' published specifications for each 
bipolar transistor were fed into a compu¬ 
ter; then each transistor was compared 
with all others. Consequently, transis¬ 
tors which matched within prescribed 
limits are listed as substitutes. 

Section 1 of the handbook contains 
substitutions for both American and 
foreign-made transistors which are ar¬ 
ranged in numerical and alphabetical order. 
Types recommended by the manufactur¬ 
ers of general-purpose replacement tran¬ 
sistors are included at the end of each list 
of substitutes. Additional data on these 
general-purpose replacement types — 
manufacturer, npn or pnp, germanium or 
silicon, and the recommended applica¬ 
tions — are also reviewed. 

The Transistor Substitution Handbook 
is a valuable source of information for 
amateurs concerned with transistor re¬ 
placement in communications industrial, 
commercial or home-entertainment 
equipment. 144 pages, softbound. $2.95 
from Comtec Books, Greenville, New 
Hampshire 03048. 


Full 12 Channel, 15 Watts 
with HI/LO power switch 

Here is everything you need, at a price 
you like, for excellent 2 meter FM 
performance. The 12 transmit channels 
have individual trimmer capacitors 
for optimum workability in point- 
to-point repeater applications. 
Operate on 15 watts (minimum) 
or switch to 1 watt. 0.35 uv sensitivity 
and 3 watts of audio output 
make for pleasant, reliable listening. 
And the compact package is 

Amateur Net 


ELECTRONICS, 


INC. 

7707 Records Street 
Indianapolis. Indiana 46226 


An FM Model For Every Purpose . . . 
Every Purse 


SO 



i rll 


HR 6 HR 220 ACT 10 H/L/U 

12 Channel 25 Walt 12 Channels 10 Watts 3 Bantf lO Channel FM 
6 Meter FM Transceiver 220 MM; FM Transceiver Scanner Receiver 
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10.7 MHz CRYSTAL FILTERS FOR FM 

SYNONYMOUS FOR QUALITY AND ADVANCED TECHNOLOGY 



MATCHING 

CRYSTAL 

DISCRIMINATORS 

NBFM 

XD107 01 

WBFM 

XD10702 

(1-9) 

*22.10 each 




SPECTRUM 
INTERNATIONAL 
BOX 1084 CONCORD 
MASSACHUSETTS 01742 


F liter Type 


XF 107 A 


XF 107 C 


XF 107 0 


XF 107 E XF107SO4 


XF 10? 


Application 


WBFM 


Numhci of Filter Crystal* 


Bandwidth 


30 0 kHz 


Pass Band Ripple 


Insertion Loss 


3 5 dB 


3dB 


Input Output 
Termination 


91011 


200011 


300011 


25 pF 


25 pF 


25 pF 


25 pF 


25 pF 


35 pF 


Shape Factor 


(70 dB) 2 3 


(70 dB) 2 0 


(20 dB) 3 6 


190 dB) 28 


(90 dB) 2 5 


Ultimate Attenuation 


190 d B ) 2 5 

-> 


(30 dB) 5 7 


I 27/84" n 1 3/64” m 3 4 High 
Muunting Hardware Included 


S40 60 « 


S/95 


In order to simplify matching, the input and output of all filters (except XF102) comprise tuned 
differential transformers with the ’’common" connections internally connected to the metal case. 


y# 



* 1 $ Think of it as the best tester 
in your bag. Only $299 

Now you can get a high performance Model 8000A Digital 
V.O.M. from Fluke. America s foremost maker of quality digital 
mutimeters, especially designed for TV. radio, stereo and audio 
service. No other digital V.O.M. gives you the resistance range 
to check breakers and switches, the high resolution voltage to 
look at emitter base and other transistor voltages, excellent ac 
accuracy and full accuracy with a 30 second warm-up. 

Measures in 26 ranges 100 pV to 1200 V. 0.1 nA lo 2A. and 100 
millill lo 20 mog" with a basic dc accuracy of 0 1% Full year 
guarantee. Low cost options include rochargeable battery pack, 
printer output, deluxe test leads. HV. RF & 600-amp ac current 
probes, carrying case, and rack mount. Unique self zero elimi¬ 
nates offset uncertainty. Electronics securely mounted in high- 
impact case. Service centers throughout U.S.. Canada. Europe 
and Far East for 48-hour turnaround repair 

lr~i I | r—| O Box 7428 

|» LU ix C| Seattle- Washington 98133 


Get all the details from your nearest Fluke sales office. Dial 
toll-free 800-426-0361 for address of office nearest you. 


USED TEST EQUIPMENT 

All checked and operating unless otherwise 
noted. FOB Monroe Money back (less shipping) 
if not satisfied. 

Boonton 190A Q-mtr 20-260 MHz 05 1200 375 

Boonton 202B Sig Gen AM FM 54-216 MHz 325 
Boonton 202E • Later version of above 585 

Boonton 260A Q-mtr .05-50 MHz Q10 625 375 
HPIOOD-Freq. stand w/scope-Acc. lppm 85 
HP185A Scope w/186B amp sampling lgHz 335 
HP330C Dist anal 20 Hz 20kHz .1% 225 

HP524D Freq Counter. Basic unit 10Hz 10MHz 185 
HP540B Trans osc. for 524 to 12.4gHz 185 

HP608D (TS510A/U) sig gen 10 420 MHz 450 
Nems Clark 1671 FM revr 175 260MHz 125 

Polarad MSG34-Sig. Gen 4.2-1 lgHz calib. attn. 

AM FM Pulse mod. 495 

Polarad R uwave revr .4-84gHz with plug in AM. 

FM. CW. Pulse — less plug-in 225 

Polarad TSA Spec. Anal .01 44gHz with plug-in 
— less plug-in 125 

Republic VA260 Q-mtr (sim. Boonton 2GOA) 185 
Solitron 200A SCR tester checks anode, gate 
volts current, leakage and holding 165 

Stoddart NM10A (URM 6) RF intens mtr 10- 
250 kHz. complete with acc. 630 

Stoddart NM20A (PRM-1) RF intens mtr 15- 
25MHz. complete with acc. 655 

Stoddart NM52A RFI mtr. 375-lgHz. w/ acc. 985 
Tek RM 15 DC-15MHZ GP scope 265 

Tek 181 Time mark generator 95 

Tek 190A Const Ampl. Sig. Gen 35-50MHz 125 
Tek 531 DC 15MHz scope-takes letter plug-m 175 
Tek 565 dual beam 10 MHz scope, less plug-ins 625 
SG24/TRM3 Sweep Gen 15-400 MHz. CW, AM. 

FM Xtal markers. scope-Dev to 20° o 2*5 

TS-403A S.g Gen (HP616) 1 8 4gHz 385 

URM 7 Rl FI mtr (sim NF-105) 20-400MHz 750 

(Send SASE for complete list) 

PDAV Electronics 

UnMT P. O. Box 941. Monroe. Ml 48161 

Specializing in used test equipment 


GS 


68 


february 1974 


More Details? CHECK-OFF Page 94 






























































































DATA ENGINEERING 


INC. 


Ravenswood Industrial Park, Springfield, Va. 22151 


5554 Port Royal Road • 703-321-7171 


TOUCH TONE PADS 

More features than any other pad including built-in 
monitor speaker and latest Phase-Lock loop circuitry. 

TTP-1 Standard pad for portable transceiver 
mounting. 

TTP-2 Standard pad in attractive case for home or 
mobile use. 

TTP-3 Mini-pad in attractive case for home or 
mobile use. 

TTP-4 Mini-pad for portable transceiver mounting. 
TTP-1, 2, 3 & 4, Sh. wt. 1 lb. *44.50 

TTP-1 K. 2K, 3K & 4K. Sh. wt. 1 lb. *34.50 


CRICKET 1 

A popularly priced 1C keyer with more features for 
your dollar. Cricket 1 is a small size, solid state keyer 
designed for the beginner as well as the most ad¬ 
vanced operator. It provides the user with fatigue-free 
sending and its clean, crisp CW allows for easy copy¬ 
ing at all speeds. Turned on its side, the Cricket can 
be used as a straight key for manual keying. 

CRICKET 1 Sh. Wt. 3 lbs. *49.95 


2-METER PREAMP 

Specially made for both OLD and NEW receivers. The 
smallest and most powerful preamp available. Pro¬ 
vides 20dB gain at 2.5 N.F. to bring in the weakest 
signals. Sh. wt. 4 oz . * 9.50 kl1 

$12.50 wired 


Please include sufficient postage for shipping. 


OR 

CW 


Then you'll love 
Data Engineering's 
new catalog 


Write for your free copy today! 
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QRN QRM QRN 



SUPER CRYSTAL 

THE NEW DELUXE DIGITAL 

SYNTHESIZER!! F rom ^ 


0 d * > 

• p 


For 

FREQ. 

STABILITY 


M \ 1 Depend on JAN Crystals. 

Our large stock of quartz 
crystal materials and components assures Fast 
Delivery from us 

CRYSTAL SPECIALS 

2-METER FM for mo*l Transceivers ea $3.75 
144-148 MHz — .0025 Tol 
Frequency Slandards 

100 KHz (HC 13/U) 4.50 

1000 KHz (HC 6/U) 4.50 

Almost all CB Sets. Tr. or Rec. 2.50 

(CB Synthesizer Crystal on request) 

Any Amaleur Band in FT-243 1 50 

(80-meter, S3 00 - 160-meter not avail) * lor 5 00 
For 1st class mail, add 20c per crystal For 
Airmail, add 25C. Send check or money order 
No dealers, please. 


Division of Bob Whan 
A Son Electronics. Inc 
2400 Crystal Drive 
Ft. Myers. Florida 
33901 

All Phones 
(813) 936-2397 


Send 10c for new catalog with 12 oscillator 
circuits and lists of frequencies in stock 
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• QRM QRN 


• QRM QRN 


ST#P 


TEN TEC-TRITON It $606.00 

TEN TEC-TRITON I $519.00 

MAGNUM 6 RF PROCESSORS 
MOR GAIN ANTENNAS $ 40.00 

GENAVE-2 $249 95 

MOSLEY-CLASSIC 36 $188.10 

REGENCY HR-212 $259.00 

HYGAIN TH 6 DXX $179.95 

GALAXY GT-550A $595.00 

VENUS SSTV $349 00 

GLADDING 25 $249.95 

STANDARD 146A $289 00 

LOU GOLDSTEIN, K4LAN 

P.O. BOX 3561, PENSACOLA. FLA. 32506 
Drop me a line for those unadvertised extras 


WHY FIGHT QRM & QRN? 

Are your CW contacts lost oecause of QRM or QRN? 
The NEW DE-101 family of Signal Discriminators is 
designed to fight QRM and QRN for you without rig 
modifications Each discriminator unit consists of 
two 3 pole operational amplifier filters stagger tuned 
for a flat 100 hertz bandpass at 1.000 Hz. A buffer 
amplifier is included for driving earphones, or a 3 
watt power amplifier for driving an 8 ohm speaker No 
adjustments, factory tuned. pTug in installation, one 
year warranty, and 15 day return privilege 
DE-101 For earphones only. 115 VAC $29.95 + $2 ship. 

DE-101A For spkr & phones. 115 VAC $39.95 + 12 ship 

DE-101B For spkr & phones. 12 VDC $29.95 + $1 ship. 

DE-101C For earphones only. 12 VDC $19.95 + $1 ship 

CB-1 Wired & tested DE-101C circuit board $14.95 ppd 
CB-2 3 Watt Audio PWR AMP for 8 ohm spkr. 12 VDC 

Kit $8.95 ppd. Wired & tested $10.95 ppd. 
Ala. residents add 5% sales tax. 

DYNAMIC ELECTRONICS INC. 

BOX 1131 DECATUR. AL. 35601 


MINIATURE 
SUB-AUDIBLE 
TONE 

ENCODER Te.tVd 

• Compatible with all sub-audible lone systems such as 
Private Line, Channel Guard, Quiet Channel, etc 

• Glass Epoxy PCB, silcon transistors, and tantalum 
electrolytics used throughout 

• Any miniature dual coil contactless reed may be used 
(Motorola TLN6824A, TLN6709-B — Bramco RF-20) 

• Powered by 12vdc @ 3ma 

• Use on any tone frequency 67Hi to 250Hz 

• Miniature in sue 2.5 x .75 x 1.5" h.gh 

• Complete with Reed $28.45 (Specify Freq.) 

• Output 3v RMS sinewave, low distortion 
Postpaid — Calif, residents add sales lax 

COMMUNICATIONS SPECIALISTS 

P. O. Box 153. Brea. CA 92621 


MFA-22 DUAL VERSION 
Also Available MFA-2 SINGLE VERSION 

• Transmit and Receive Operation: All units 
have both Simplex and Repeater Modes 

• Accurate Frequency Control: .0005% ac¬ 
curacy 

• Stable Low Drift Outputs: 20 Hz per degree 
C typical 

• Full 2 Meter Band Coverage: 144.00 to 147.99 
MHz. in 10KC steps 

• Fast Acting Circuit: 0.15 second typical set¬ 
tling time 

• Low Impedance (50 ohm) Outputs: Allow long 
cable runs for mobiles 

• Low Spurious Output Level: similar to crystal 
output 

send for R Electronics 

FREE DETAILS P C.IBCTroniCS 

Prices MFA-2 $210.00 BOX 1201H 

MFA-22 $275.00 CHAMPAIGN, ILL. 

Shipping $3.00 extra 61820 








CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 


TOP QUALITY RTTY...WITH THE HAL 
MAINLINE ST-6 TU. Only 7 HAL circuit board* 
(drilled G10 glass) lor all leatur**, plug-ln 1C sockets, and 
custom Thordaraon tranalormer lor both auppllaa, 115/ 
230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened, 
punched cabinet with pre-drllled connector rail*. $35.00; 
board* and complete manual. $19.50; wired and tested 
unit*, only $280.00 (with AK-1. $320.00).* 


OTHER HAL PRODUCTS INCLUDE: 
10-t Repeater Identifier (wired circuit board) 
ID-1 (completely aasembled In 1Vi" rack 
cabinet) 

HAL ARRL FM Tranamltter Kit 
W3FFG SSTV Converter Kit 
Mainline ST-5 TU Kit 
Mainline AK-t AFSK Kit 


$115.00* 
$ 50.00* 
$ 55.00* 
$ 50.00* 
$ 27.50* 


TOP QUALITY.. .WITH THE 
HAL 1550 ELECTRONIC 
KEYER. Designed lor easy opera¬ 
tion; perfectly limed CW with optional 
automatic ID tor sending call letters, 
great lor DX and RTTY; TTL circuitry, 
transistor switching tor grid block, 
cathode keying. Handsome rugged 
crackle cabinet with brushed alumi¬ 
num panel. With ID. only $90.00; with¬ 
out ID. $65.00.* 


-JT% « *■ 

PPJ-V , 





NEW TROM HAL-TOP QUALITY 
RVD-1002 RTTY VIDEO DISPLAY 

UNIT. Revolutionary approach to amateur 
RTTY ... provide* visual dlaplay of received 
RTTY signal Irom any TU. at tour speeds (60, 66, 
75, and 100 WPM), using a TV receiver modified 
lor video monitoring. Panasonic solid-state TV 
receiver/monitor, or monitor only, available. 
RVD-1002, $525.00; Panasonic TV receiver/ 
monitor, $160.00; monitor only, $140.00.* 


TOP QUALITY... 

WITH THE HAL 

MKB-1 MORSE KEYBOARD. 

As easy as typing a letter—you get 
automatic CW with variable speed 
and weight, Internal audio oscillator 
with volume and tone controls, in¬ 
ternal speaker, and audio output jack. 
Smooth operation; completely solid- 
state. TTL circuitry using G10 glass 
boards, regulated power supplies, 
and high voltage transistor switch. 
Optional automatic ID available. As¬ 
sembled MKB-t, $275.00. In kit form, 
$175.00. • 


TOP QUALITY...WITH THE HAL RKB-1 
TTY KEYBOARD. Gives you typewriter-easy op¬ 
eration with automatic letter/number shift at lour 
speeds (60. 66. 75. and 100 WPM). Use with RVD-1002 
video dlaplay system, or insert In loop ot any tele¬ 
printer, lor last and easy RTTY. Completely solid state. 
TTL circuitry using G10 glass boards, regulated power 
supplies, and transistor loop switch. 

RKB-1 assembled, only $275.00.* 





HAL provides i complete line of components, semi-conductors, end iC's to fill practically any con¬ 
struction need Send 24* to cover postage for catalog with info and photos on all HAL products. 
Above prices do not include shipping costs. Please add 
75* on parts orders, $2.00 on larger kits. Shipping via 
UPS whenever possible ’herefore street address required 


HAL COMMUNICATIONS CORP. 

Box 365 L. Urbana. 111.61801 • 217-359-7373 


BankAmericarq 


r a i 

T master charge] 

L v 'il 
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THE MOST COMPLETE 
2 METER REPEATER AVAILABLE... 


MODEL "A" Frequency Counter Price $299.00 

10Hz to 80 MHz (± 1Hz) Direct Count guar¬ 
anteed (1Hz to over 100MHz) typical) 

Read Out: 5 LED digits -4 LED Over Range 
Sensitivity: Less than 100 millivolts over en¬ 
tire range. 

Power Req.: Either 120 VAC or 12 VDC 15 
watts approx. 

Small Size: 2.34" x 5.68" x 8.18" 

Overload protected input and DC power input. 
MODEL "AS" Frequency Counter Price $375.00 
Exactly as above plus an internal 250MHz 
Scaler ( 1 10Hz to well over the guaranteed 
frequency of 250 MHz.) No external power is 
required. 

Shifting DECIMAL POINT gives a DIRECT 
READOUT of VHF Frequencies 
One BNC INPUT for both ranges. No cable 
changing from HF to VHF. 

(CA residents add State Sales Tax) 

Dealer inquiries invited 

An ELECTRONICS 

■ P O. BOX 1672 

V Kx VISTA, CA. 92083 

714-726-1313 


1 year $12.00 US. Canada A Mexico — $15.00 Worldwide 


REPORT 
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and New ^ * "0 

oe Sale 

SN7400 $0.30 
SN7401 30 

SN7402 .30 

SN7403 30 

SN7404 -35 

SN7405 35 

SN7406 -45 

SN7407 55 

SN7408 35 

SN7410 30 

SN7411 .35 

SN7413 .95 

SN74L5 -55 
SN7416 -55 

SN7417 -55 

SN7420 30 

SN7421 .55 

| SN7422 35 

| SN7425 50 

] SN7426 36 

| SN7430 -30 

! SN7432 35 

Factory Marked 


°T SN7437 |5 l I |^«7| 

I SN7438 -55 J SN74/-» 

! iN7440 -30 11 SN7474 

j 1 n7441 1.40 □ SN7475 

n SN7442 1-50 1 SN7476 

r 1^7443 ISO SN7478 

!KtM 4 1.50 : j |N7480 

CN744S 1.50 SN7481 

SN7446 165 SN7482 

SN7447 1.45 SN7483 


TTLICV Ssl 

, tu-.-ts ...» request "tlNLV ' - 1 

CW74112 95 I SN74163 1.95 

h ? 8?4113 95 I J SN74164 2.95 

[11574114 H j! SH74165 2.10 


• 55 I (J SN7411- 
1.00 Li SN7412 


1574l5l -60 ' 1 SN74166 2.05 

SN74122 .95 ll SN74173 2.50 

5N74123 . 20 U SN74.74 3 20 


SANKEN HYBRID 
AUDIO POWER AMP 

Mfgr’s Typo Watt* Sale 

□ SI-1010Y 10 $ 8.88 

□ SI-1025E 25 18.88 

□ S1-1050E 50 29.95 


[] SN7444 1.50 


CM744A 1 65 SN74B2 .77 

lN7«? LSI ) 5N7483 1 25 

If n is;sss '\l ij 15I1H 4 is 

Si i i o SSS5 i ll 

55 | ] SN74S4 30 SN7491 J 

IS I tj SN7460 30 U |N7«|J Lll 

55 I j SN7481 -35 □ |N74|4 J. jg 

35 1 ' 1KISSS 30 1 j SN7490 1 |! 

is;ifs is isms; ] 

.55 [1 SN74108 -.5 


j SN7464 30 ; { 

1 SN7465 50 SN74 

I SN7470 |0 5N74 

| SN7471 -55 l I SN74 

- Money Back Guarantee 


«5 r{ SN74125 .71 SN74175 3.20 

i:25 [] SN74126 71 U SN74176 § IS 

7 ?! H IKiSlSS III i ; 1U52I51 i:5S 

1 41 1 } SN74145 1.55 1 1 SN741BO 1-20 

55 SN74148 4.50 ’ I SN74181 4.90 

4 lo SN74150 161 LI SN74182 120 

1 49 SN74151 1.25 1.1 SN7418S 2.50 

} 5? SNZA4S2 4.95 U SN74192 1.95 

35 12tTi 53 i:60 i SN74193 1.95 

35 ^^SN74154 2.10< iKl SN74194 1-95 

35 * 5N74155 IJ* □ SN74195 1.25 

35 P 6N741&6 1.45 Ll SN74196 2.50 

II SN74157 1.55 ' 1 SN74197 2.50 

95 U SN74158 155 IJ SN74198 2.65 





HI-FI 1" SQUA y «E U $1.49 

MINI METERS 3 for $3.75 

* Plastic case * Red needle Indicators 

□ Balancing, stereo, tape, amps. 

fj VI 1 , side mtjr. plus 3 minus 20 clh. 

□ VI’, front c»tg, plus 3 minus 20 dh. 


SN74160 195 


95 i 1 SN74161 1-951 

Buy 100 — Take 20 % 


LITRONIX-OPCOA-MAN “7-SEGMENT",.^* 

LED Readouts „ IN A 




All fit 11 -pin IC sockets. All 7-segments. MAN Scries 
"all LED" and made hy well-known West Coast mfgr. 
Others Reflective Bar type made by OPCOA and Ll- 
TRONIX. The Reflective liar types are low-cost versions 
of the MAN’s except ..'I.'I character height! If one LED 
blows you lose 11 segment. MAN’s you 1)0 NOT! All 
readouts 0-to-i) numerals, plus letters and decimal. 
" ’ Opcoa and Litronix products pin-for-i>in replare- 


SLA-1 

^ SLA-2 1 



MAN-1 ; 
MAN 4 


Color 

Display 

Decimal 

Mils 

Driver 

Each 

Special 

Red 

Yes 

20 

SN7447 

$3.95 

3 for $10. 

Red 

Yes 

20 

SN7447 

3.95 

3 for $10. 

Red 

Yes 

10 

SN7448 

1.69 

3 for 4.50 

Red 

Yes 

10 

SN7448 

1.69 

3 for 4.50 

Red 

Yes 

10 

SN7448 

1.69 

3 for 4.50 

Red 

* • * 

io 

SN7448 

1.50 

3 for $4. 

Red 

Yes * * * 

10 

SN7448 

1.50 

3 for 54. 

Red 

Yes 

15 

SN7448 

2.50 

3 for 56. 

Red 

Yes* ** 

IS 

SN7448 

2.25 

3 for 55. 


READOUTS - TYPE Size Display Decimal Mils D 

3 MAN-1 equal .27 Red Yes 20 ~SN 

J MAN -1A equal * .27 Red Yes 20 SN 

J MAN-3 equal _ .1 IS Red _ Yes 10 SN 

MAN-3A equal* _ .115 Red _ Yes 10 SN 

| MAN 3M equal* .127 Red Yes 10 SN 

] MAN-3 equal _ .115 Red »*» 10 SN 

1 MAN-3M equal* .127 Red Vos*** 10 SN 

1 MAN-4 equal* _ .190 Red Yes 15 SN 

] MAN 4 equal* -19o[ Red |Yes»** ~ 15 SN 

"REFLECTIVE LITE BAR” (Segment LED Readouts) 

D 707** (MAN-1) .33 Red Yes 20 SN 

1 704** (MAN-4) .33 Red Yes 20 SN 

1 SLA-1 * * (MAN-1) .33 Red Yes 20 SN 

1 SLA-1** (MAN-1) .33 Red No 20 SN 

1 SLA-2 -*■ - 1 _ .33 Red _No_ IS SN 

] SLA-3H Giant .70 Red Yes 20 SN 

1 SLA- 11C** (MAN- 5.33 Green Yes 4Q SN 

] SLA-12** ±1 _ .33 Green No 40 j SN 

* Red epoxy case, others clear. ** Litronix and Opcoi 


Buy Any 3 

ll|||DS Take 10% 
W §ZcromT7"M ° iSCOUnt! 

□ 531 Hi slew rate op-imp (TO-5) .$2.50 

□ ‘532 Micro power 741 (TO-5) 2.50 

□ 533 Micro power 709 (TO-5) .2.50 

J J 536 FET Input op amp (TO-5) .2.95 

□ 556 5 Times faster than 741C .2.10 

□ 558 Dual 741 (TO-5).1.00 

□ 560 Phase Iock loops (DIP).2.95 

□ 561 Phase lock loops (DIP).2.95 

[J 562 Phase lock loops (DIP).2.95 

□ 565 Phase lock loops (a>.2.95 

O 566 Function generator (TO-5).2.95 

LJ 567 Tone decoder (A) . 2.95 

□ 702C Hl-grain, DC amp (TO-5).49 

□ 703C RF-IF, amp, 14 ckts (TO-5).69 

□ 704 TV sound IF system .1.50 

(J 709C Operational amp (A) 47 

□ 709CV Op amp (mini DIP).47 

□ 7IOC Diffarentlal amp (A) 47 

□ 711C Dual dlff. comp (A) .47 

□ 723C Voltage regulator (A).7 5 

□ 733 Diff. Video Amp.1.75 

□ 741C Frequency compensator 709 (A) .49 

H 741CV Freq. comp 709 (Mini DIP).49 


□ 753 Gain Block .1.75 


2.75 3 for $6. 

2.75 3 for $6. 

2.75 3 

2,251 3 
2.75 P^for $6 

6.50 3 for $16. 

4.95 3 for $13. 

3.50 3 for $ 9. 


□ 739-739 Dual starao preamp.1.98 

□ 741-741 Dual 741C (A) .1.00 

□ PA265 5-Watt voltage regulator. 1.95 

□ ULN2300M Op amp with SCR . 1.50 

□ CA3065 Video Audio system 1.05 

□ 75451 Dual peripheral driver.88 

LI 75491 Quad seg driver for LED readouts . 1.65 

□ 75492 Hex driver w/col. out 250 ma. 1.85 

For LED readout* 

I A) TO-5 or 1)11* dual in line pak 
Removed from new e<iuip- 

meat! Includes popular 3 for S3 ^ m 

2N1 to ‘ i tT rknoh trs ‘ nsis ' HIGH power 
i»SI\ i"r>0'' wau r s ma vV ! im TRANSISTOR 
NOV. 15 amps. 1(1 life. K..r WITH HEAT SINK 


] 10-pc. kit, 

3.50 

:alculator " 

[EYBOARD 
iWITCH KITS 


Same as our famous Uak 
4 16 but 5 /g square top. for 
those who wish to design 
all types of touch-tone sys¬ 
tems, number control for 
Ham work, equipment of all 1 
types, alarm or intrusion Semiconductors 


of all types. 


GUARANTEED 
1 SATISFACTION 


Potter & Brumfield 

KAP RELAYS $2.98 

Excellent for "HAM” use as antenna switching, latching, 
transmit, receive, etc., and 100’s of commercial or in¬ 
dustrial uses. Includes plastic dust-cover with diagram 
and hookup info, 1 1-pin plug-in base, (.'ontacts movable 
gold (lashed silver, stationary overlay, with silver cad¬ 
mium oxide movables- All contacts 10 amp ,')PI)T. foil 
data.lir.VAC 2 250 ohms. 17.5 ma. 12 VDC 21 mils 3PDT 
1I»M ohms. Size: 2 J /«" x 1 5/16". Wt. 4 ozs. Center pin 1 J *2 VDC 
missing. Cnmar Mfg. type erpial too. i 1115 VAC 

NATIONAL EQUALS ON 

“DIGITAL CLOCK on a CHIP” *"* " C *'J 

Mfr» ft Description Sale PC m 

□ 5311 28-pin, ceramic, any readout, $8.88 

6-dlgits: A-B D 

□ 5312 24-pin, ceramic, any readout, $8.88 

4-digits: C D 

□ 5313 28-pin, ceramic, any readout, $8.88 

6-digits: A-C 

□ 5314 24-pln, plastic, LED and $8.88 

incandescent readouts. 6-dlgits: A-B 

□ 5316 40-pin, normal alarm, snooze , 

alarm, sleep timer, 4-dlgits: $14.95 j 

(’ode: A-Hold Count.. C-1 BPS Output. * 

B-Outnut Strobe. I)-BCD W,ln 



WEST COAST MAKER OF LED’S 

I 4-MV5054 Jumbo red lens, red llte TO-18.$1.0u 

J 1-MV5222 Jumbo gren lens, green lite, TO-18 1.49 

! 1-MV5322 Jumbo yellow lens, yellow lite. TO-18 1.98 

1 4-MV5080 Micro red dome red llte, TO-18 . 1.00 


INTEGRATED 
CIRCUIT 
SOCKETS 

14-Pin. DIP $.45 

14-Pin, Wire Wrap .59 
14-Pin. Side Mount 1.00 
16-Pln, DIP . . .50 Buy 3 — 

TO-5, 8 or 10-Pins .29 T#k» 10% 




•ny “Chip 1 

‘ 8 " 


HAM’ UHF 400 MC □ 
HIGH POWER 3 
TRANSISTORS 3.95 

By RCA or equal 2N3632 L 
NPN, 23 watts, 3 amps, 
TO-OO ease, with stud mtg. 
VCEV max 66. 


SH 


ED MITY DIGIT “DCM'S 


es 'Digital Counting Modules’’ 
l)CM on the market today. M 


>r $ 9. ignition, high power trail-- Q 
1 mitters. elf. Mounted on tr m * *■* 

heat sink 5 x 2'j x 1 1 4 $*.49 


1 -MM 5 3 16, DIGITAL ALARM CLOCK 
FACTORY FALLOUT - SI.4* EACH Sheet 


Terms: add postage Rated: net 3 0 
Phone Orders: Wakefield, M;iss, (617) 245-3829 
Retail: 1 6-1 H Del Carmine St., Wakefield, Mass, 
(off Water Street) C.O.D.'S MAY BK PHONED 

□ 15$ CATAL06 on Fiber Optics, 'ICs', Semi’s, Parts 
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VHF 

DXOPS 


MOOCL 60 SPEECH PROCESSOR ORO 

the average-to-poak ratio of the speech wave¬ 
form a« much a* 8 db using •' logarithmic 
principle Oporatos with FM SSB and AM 
transmitters and transceivers Low High 
impedance Mic input Two 9Vdc batter.os 
provide a self-contained unit 
Model 60W * Processor Assembled $26 SO 
Model 60K Processor Kit' $21 90 

200-15 f Processor Board Kit $12 95 


MODEL 20 DIGITAL DIAL Ava.'abie for 
Collins and Drake gear Optional four digit 
readout and crystal time base OSV your 
fined or mobile transmitter receiver or trans¬ 
ceiver with 100 H* accuracy and no last digit 
litter Simple one wiro connects dial to ng 
and you re ready to go Specify your type of 


MODEL 11A PADDLE Designed with re¬ 
liability in mind Ho mechanical switches or 
bearings to fail Paddle contact spacing ad¬ 
justs easily 

Model 11A Assembled $9 95 

MODEL 10A ELECTRONIC KEYER Has 

NEW features af no e«tra cosf Lmear Speed 
Control and Operate Tune Swrtch Plus in¬ 
ternal penlighi cells and roed relay output 
provido a compact portable versatile unit 

Model tOAWA 

Keyer & Side tone Assembled i $33 95 

ModeMOAW Keyer Assembled! $26 50 

ModellOAK Keyer K.t $2195 

200-2K iKoyer Board K.t $12 95 

200-3K Sidotone Board Kit' $ 4 95 


Model 20 |5*5 5 Mfu VFO range $169 95 
Model 20C ! Collins $169 95 

Model 200 Drako $169 95 

_ m Options 4 D*g.t Readout $ 29 95 

tS / DEALERS: .CrvM.lT.nwBw.i... » 29 9S 

M iWm* YE AMATEUR RADIO SALES Downsview Onianu Canada • 

SST ELECTRONIC#. UwryJalo t A • < . GARY RADIO INC 

San De«. . AN TEk INDUSTRIES t uhjrt IN 46517 • 

FRANKLIN PA 16323 SIGNAL SYSTEMS .Bedford OH 44t4f. • KASS ELECTRONICS 
DISTRIBUTORS •• I I'A t<X;>rj • M WEINSCHENAER 

K3DPJ lr*,n PA 1564? • HAMTRONICS Tiovow* PA 19047 


BOX 185A 

PHONE 814 432 3647 


FM Schematic Digest 

A COLLECTION OF 

MOTOROLA SCHEMATICS 
Alignment. Crystal, and Technical Notes 
covering 1947-1960 
136 pages ll»/ 2 " x 17" ppd $6.50 

S. Wolf 
P. 0. Box 535 

Lexington, Massachusetts 02173 


CW FILTER 


DIG I TAL:THEORY,DESIGN . 

CONSTRUCTION 

LOGIC 

NEWSLETTER 

SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 

WALDWICK.N J. 07463 


- PCB KITS - 


MoO«< CWI (-|tj n KM 

»’« 95 W.*art restart g»a»antvwO 
-elude Me postage 


• Oei Raxo* Sne.p uH tilitlr 'r*m any raceme* e> Hen scene* 

• C .i'tm*i| MgK skirt ••(actio*. 

• Orasttcaltf .educes ad kKt|m«nk wait* 

• No audible nngmg 

• No Impedance matching 

• Ultra modern active Hue* design uses 1C s to* tupe* Myk po«tormonce 

We ne*e aner we in.no •* me r.n#»i CW l.ile* a.a-iab-a tn# 80 Hx se'eci.* 

it n.m .it sleep sided touts *<•• oiiow »ou to ik* out on* signal and e*.*n.nato an 
otno* QAM end QAN S*mp<» p ug it uitu the pnono iac* oL-connect .1 to tno spoose. 
lo»m.npis o* ant >oceno* O’ l'a"sce*e. and use hoadprtones sn-an spaaaa* c» 
tpease, ampi.tia* Bella* >ei connect >t between any aud-o stages to take advantage 
o* me bu.it >n <eco«ve* aud-o ampM* 

Bu m me 1 •) CW*2 PC card mto »ou* racana* o* ger me aei* coma—ert and *eed» 
io use CW* 2B« and plug •**• 


BANDWIDTH 80 hx 1 to Hx <80 h; .Sw.tcn ee.eoetw 

SRiAT RtJECTiON At toast 80 db down t octave iron cento* t*edu*nc v to* I 
80 Hx ten.lw-dir 
CINTEN FBCOUlNCT TJ0 Hx 

INSIATION LOSS None t»p«e. ga.« • 2 at tBO hx Bw t 5 at tto n f 8w 2 4 
a* SO hx BW 

INDIVIDUAL STACC O 4 |*m*imix#« *uig-tg. 

IWALOANCC LEVELS No .mpedante matiK.ng t*«u<f*d 

POWER REOUiREO CWT 2 8 *,*H (2 ma i to JO *ohs .8 -a • CW» 2Bs 

standard 8 »o*l t*ans<«to* 'ad« bat's-. 

CXMENSiONS cwr 2 JO K boa*d CW* 2B« 4 .11 i .} > *8 

ib'acs w.wai* sta*. lop an .re a*um.n„w bottom >ubOe* 'a**. 


RTTY SPEED CONVERTER Drilled PCB 5 & 11 VDC $40 00 
DRILLED PCB ONLY S 6 00 

RTTY AFSK Gen All Shifts & CW I C 9 VDC ® 7ma 56 60 
100 KHr XTAL CALIBRATOR Less Xlal 9 VDC (S> 2ma $4.75 
POWER SUPPLY — 28 VDC ® 650 ma output S8 95 
PREAMP MICROPHONE, 26 DB Gam 9 VDC <r> lma S3 50 
LIMITER PREAMP For High Z Mike 9 VDC @ lma $4 80 
PRODUCT DETECTOR For Your Receiver 9 VDC 6 lma S3 60 
• S” METER KIT Less lma Meter 6.3VAC 54.75 

SWR METER, Str.plme, Less 200u a Meter $2 95 

WWV CONVERTER 3.5-4.0 MHi Output 9 VDC <» 5ma $5.25 
Requires 6-6 5MHz Crystal 

6 METER CONVERTER FET Front End 9 VDC <? 5ma $5 95 
7-11 MH; Output Less 43 MH* Xtal 
CW KEYING MONITOR, RF Keyed, Less Spkr. 9 VDC & 9ma 


9 VDC fa 9ma 
$4.70 

POWER SUPPLY • 9 VDC (2 50ma Output 115VAC $4 85 
6 METER CASC0DE PREAMP 80 VDC <« 4.5ma S4 95 

Wired & Tested Less 2 ea 6CW4 Nuvistors 
DRILLS. #54, 56, 58 or 60 (each) $ 40 

Finest Quality for PCB'S, Made in USA Three For $1.00 

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW, 
100% SOLID STATE AND COME COMPLETE WITH AN 
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND 
ALL PCB MOUNTED COMPONENTS KITS ARE LESS 
POWER SUPPLIES CHASSIS. AND ENCLOSURE HARD¬ 
WARE. SEND SELF-ADDRESSED, STAMPED ENVELOPE 
FOR COMPLETE DATA SHEET AND SCHEMATIC 


SATISFACTION GUARANTEED RETURN IN 30 DAYS 
FOR REFUND ALL KITS POSTPAID INCLUDE 25c 
HAN0LING CHARGE WASHINGTON RESIDENTS ADD 
5 3% SALES TAX 


MFJ ENTERPRISES 

f O Boa 494 A Mmttwpp. Stair MS 39762 


Mart ex Corporation 

519 S. AUSTIN, SEATTLE, WASH. 98108 
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Your assurance of Performance and Quality 



FTdx401rB 


Transceiver 



More For Your Money 


FTdx401 

$599.00 

Built-in AC Power Supply 

No charge 

Built-in WWV 10 MHz Band 

No charge 

Built-in Noise Blanker 

No charge 

25 and 100 KHz Calibrators 

No charge 

VOX 

No charge 

Clarifier 

No charge 

Break-in CW with Sidctone 

No charge 

1 KHz Readout 

No charge 

Selectable SSB 

No charge 

6 Month Warranty by Dealer 

No charge 

Cooling Fan 

No charge 

AM Position 



Total only $599.00 

Amateur Price Net 
Price Subject To Change 

Tomorrow’s Transceiver Today: 20 tubes plus 50 silicon semiconductors, 
passive crystal filter (6 pole), velvet smooth tuning, superb noise blanker, 
standard electrical parts. This is truly the best buy in the amateur field to¬ 
day. See your local dealer for brochure & demonstration. 


Factory Service is available even after your warranty has expired for the cost of labor and parts. 


YAESU DEALERS: 

ADIRONDACK RADIO SUPPLY 518 84? 8350 

185 Wes* Main Street. Amsterdam, New York 12010 
AMATEUR ELECTRONIC SUPPLY 414447 4200 
4828 W Fond du Lac Ave . Milwaukee. Wise 53216 
AMATEUR ELECTRONIC SUPPLY 305 894 3238 
621 Commonwealth Avenue, Orlando. Florida 32803 
ELECTRONIC EXCHANGE CO 508 834 9000 

608 Papworth, Metairie. Louisiana 70005 
FRECK RADIO SUPPLY 704 254 9551 

38 8iltmore Avenue. Asheville. North Carolina 28807 
GRAHAM ELECTRONICS 317 634 8486 

133 S Pennsylvania St.. Indianapolis, Indiana 46204 
HAM RADIO CENTER 314 993 6060 

8342 Olive Blvd . St Louis, Missouri 63132 
HAM RADIO OUTLET 415 342 5757 

999 Howard Avenue. Burlingame. California 94010 


HAMTRONICS 215357 1400 

4033 Biownsviile Rd . Trevnse. Pennsylvania 1904 7 
HARRISON RA0I0 516 293 7990 

20 Smith Street. Farmingdale. LI. New York 11735 
HENRY RADIO 2132720861 

11240 W Olympic Blvd Los Angeles, Calif 90064 
JUGE ELECTRONICS 817 926 5221 

3850 S. Freeway. Fort Worth. Texas 76110 
QUEEN CITY ELECTRONICS. INC 513931 1577 

1583 McMakm Ave . Cincinnati. Ohio 45231 
RACOM ELECTRONICS 206 2556656 

15051 S E 128th St . Renton. Washington 99055 
WEBSTER RADIO 209224 5111 

2602 Ashlan. Fresno. California 97326 
WILSON ELECTRONICS 702451 6650 

P O BOX 116, Pittman. Nevada 89044 


W YAESU MUSEN USA INC. 

7625 E. Rosecrans Avenue, Unit #29 

Paramount, California 90723 Phone 213-633 4007 
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SEND 
FOR 
DETAILED 
BROCHURE 


turns mild mannered 2 meter 
mobile FM transceivers into 
70-90 watt roaring tigers! 


SB-1 PA, Class C amplifier, connects 
between FM transceiver and antenna 
and to car battery — boosts output 
power approximately 10 times (i.e., 

7W in, 70W out, etc.) And broad band 
—covers 143-149 MHz. 

Small — less than 1/10 cu/ft, — 
rugged cast housing readily mounted 
in car. Built-in antenna relay operates 
from rectified RF. All solid state using 
highest commercial quality CTC 
transistors — not surplus culls. 
Long-life— minimum drain. 


ISBEI 


LINEAR SYSTEMS. INC. 220 Airport Boulevard Watsonville. CA 95076 


^ FASCINATING HOBBy'jN 

VINTAGE R ADIO brings you the pioneer 
days of wireless and radio in pictures. The 
collector's hible, it opens the doors to a 
new 1 hobhv. Great browsing, too. Over 
1.000 pictures. 263 pages. IXX7-I929. 



AVOID DELAY; SEND I'ODAY 
Mail check to Vintage Radio, IVp’t H. 

Bos 2045. Palos Verdes Peninsula. CA.. 90274 
Vintage Radio, hard cover $6.95 □ 

Vintage Radio, handbook 4.95 □ 

Radio Collectors Guide 3.95 □ 

Postage Paid. California residents add 5% Tax. 
Name_ 


Street_ 

City_State_Zip 


Enjoy The Old Days v 


STAR—TROIMICS 


INDUSTRIAL AND GOVERNMENT 
ELECTRONIC SURPLUS 


p*xts a niters fop schools, shops, hams a hobbyists 
SEND FOR OUR LATEST ALL DIFFERENT 
IVtOtSITHLY PICTURE CATALOG. NOW! 



IT’S FREE - IT’S AUTOMATIC 

A packet containing a renewal application 
and renewal instructions will be sent to every 
US licensed amateur (except novices) approxi¬ 
mately 3 months before his license expires 
This service will start with licenses expiring 
in March 1974. 

Watch your mailbox for this important re¬ 
minder. 

A PUBLIC SERVICE 
m from 

ham 

fWM M W Greenville 

B CJUf (J NH 03048 
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COMPUTER KEYBOARD 
$7.00 (as is) 



Several styles on hand in poor condition, broken 
key/keys. broken case or no case. etc. Still a 
good value at $7.00 for parts, switches, and 


each has 

encoder 

board in 

base. 


2N2152 

45 volt 

170 watt 

PNP-G 

J1.00 

•2N3713 

80 

150 

NPN-S 

1.00 

•2N3789 

60 

150 

PNP-S 

.75 

2N5301 

40 

200 

NPN-S 

1.25 

•2N5301 

40 

200 

NPN-S 

1.00 

•Removed 

from used equipment 



TRANSFORMERS 

BRAND NEW. 115 volt AC input. OP AMP 
XFMR, out puts: 16 VCT '/* amp. 17 VCT V? 
amp. $3.50 

FILAMENT or BTRY CHARGER XFMR 

output of 18 volts at 4.5 amp $3.50 


—— CALCULATOR 

KEYBOARD 

Brand new keyboards for 
hand held calculators. Two 
: * ‘ * * styles available. 

One for use with calculator 
‘ ' • chip CAL TEX 5001-5002- 

5012 or MOSTEK 5010-5012. 
Another for use with Gen. 
Inst, chip C500. 

'jJl Priced at $8.00 each or two 

_ for $15.00. _ 

CT 5005 

CALCULATOR CHIP 

Single MOS chip with all logic required for 12 
digit 4 function desk top calculator with extra 
storage register for memory or constant. Mul¬ 
tiplexed 7 segment outputs for LED. Incan¬ 
descent, Fluorescent, or Gas Discharge displays. 
Brand new. bargain priced, with specs. 

$8.00 each. 2 for $15.00 



DISPLAYS 


313,344 CORE MEMORY $125.00 

From SPECTRA computer, visually OK. 64 x 
68 x 4 x 18 core stack. Figures out to 35K Byte 

LED 7 

SEGMENT READOUT 

.—■—-\ Similar to MAN-1. Factory sec- 

\ onds but functionally OK. Fit 

\\ 14 pin DIP socket. 

IY\ Y—A \ 7 segment w/left decimal 

7)\\J \ #LED-AL $3.00 

/X\ \ 7 segment w/right decimal 

P LED-A-R 3.25 

/\L7 segment no decimal 

/ ' #LEDA 2.75 

Above LEDS 2 for the price of 1 
Socket for above, gold plated 
leads 3/1.00 

1C SALE YOUR CHOICE 3 for $1.00 

Ml 900 BUFFER TO-5 

Ml 914 DUAL 2 INPUT GATE TO 5 

Ml 923 JK FLIP FLOP TO-5 

Ml 926 Hi speed JK FLIP FLOP TO-5 

Ml 931 JK/RS FLIP FLOP (DIP) 

10 pin socket for TO-5 1C 3/1.00 


GIANT NIXIE B7971 


Used $1.00 


Brand New $2.00 


Brand new 4-on-a-strip LED readouts. End-butt 
two strips and come up with 8 digit readout. 
An unheard of Super Value . . $8.00 per strip. 

2 strips $15.00 

Another strip . . . this one a Clock Chip readout. 

2 digits ... a space . . . and 2 more digits. 
Just right for a clock reading hours and min¬ 
utes. This one only $8.00 

JOHN MESHNA JR. ELECTRONICS 


With schematic for GIANT clock. 

COMPUTER TAPE DECK $75.00 

Takes ^ inch tape, made by Computer Entry 
Systems. Visually ok, with electronics, no data 
available. 


LASER DIODES: 6 watt $10. 12 watt $15 

CMOS 4814 HEX INVERTER" 

CMOS HEX INVERTER, dual inline package. 3-18 
volt range, dual diode protection against static 
charge. Dielectrically isolated complimentary 
MOS. $1.00 each 12 for $10.00 

DUAL 16 BIT MEMORY 

Dual 16 bit memory, serial MOS by Philco TO-5 
case, brand new with 2 page specs. 
_ sPLR 532 $1.00 each $10/12 

2048 BIT MOS MEMORY 

2048 bit MOS LSI random access memory NEC 
6003 All inputs except clock are TTL com¬ 
patible. 2048 word by 1 bit. 22 pin ceramic 
dual-in-line. With specs. 

$9.00 each 2 for $17.00 

ASCII KEYBOARDS 
LIKE NEW $45.00 

From Raytheon, with encoder board in base, 
output on blue ribbon connector. This is the 
same keyboard we sell at $50 except this one 
has no case. 5 extra function buttons each 
side. Price includes shipping world wide. 

!■ il I II i myi 

K3 l-l I I I I I I I I bJ 

kB_JJ I I I I'M I llZjES 


Postage Extra on all Items 

P. 0. Box 62 E. Lynn, Mass. 01904 


More Details? CHECK-OFF Page 94 


february 1974 


77 









WORLD QSL BUREAU 

THE ONLY QSL BUREAU to handle all 

of your QSL* to anywhere; next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 5< each. 

5200 Panama Ave., Richmond, CA USA 94804 


0 SMf/liif 

EAST COAST SERVICE CENTER 

We also service all other popular makes. 

Complete professionally staffed labor¬ 
atory fully equipped for all aspects of 
maintenance and service. Graduate Engi¬ 
neer on duty. Custom Design services 
available. 

PROFESSIONAL ELECTRONICS CO., INC. 

1710 JOAN AVE. EUDOWOOD BRANCH 
BALTIMORE. MD. 21204 
301-661-2123 


EXPERIMENTER'S LIBRARY 

HAMS, HOBBYISTS. If you like exper(meriting 
|w« do), you'll love the Library! The Library is a 
series of plans sold on a subscription basis, 
including: microwave transceivers, an automatic 
Morse Code sender, mini-computer projects, plus 
telephone and audio circuits. Presented In an 
understandable manner. 

SEND FOR A FREE LISTING 
EXPERIMENTER S LIBRARY 

_BOX 1 182. LAI AYCTTE. IN 4700)_ 


A COMPLETELY PORTABLE 
FREQUENCY 

COUNTER WITH . . . 


* 10 HZ to 65 MHZ range 

* Full six digit readout (LED.) 

* Sensitive front end (LESS THAN 10 MV.) 

* Only $199 


FEATURES 


• High capacity rechargeable Ni Cd batteries 

• Crystal controlled time base (can be field calibrated) 

• Convenient 3-position range select switch allows: 

1 Readout always in MHZ. 

2. Eight digit resolution by range selection 
3 Direct reading pre-scalar operation to 999.999 MHZ. 

• "Battery save" switch for spot checks 

• Less than 5 watts power consumption (5 volts @ 0.9 
AMPS) 

• Dimension 6" x 3.5" x 2.3" 

• TTL input for use with pre scalar 

. Can be operated on internal or external power, with 
trickle charge and full charge positions 

• Sample control lets operator determine how often the 
readout is updated. Can "hold" present count without 
being updated 


Mail orders directly to: 
Great American Miniatures, 
Inc. 

P. O. Box 10990 
Midwest City, Okla. 73110 


Model C-65 Freq. counter $199. 00 
Battery charger 8. 00 

Battery charger & eliminator 18.°° 


-■ (IMDi>«fiitfD- 

EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE 

NO TRAPS-NO COILS-NO STUBS - NO CAPACITORS 

^ , i_ Fully Air Trttid — Thoutandi Already in U *• ^1 


#16 40% Copper Weld wire annealed so it handles like soft Copper wire—Rated for better than full legal power AM/CW 
or SSB Coanal or Balanced 50 to 75 ohm lead line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware— 
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp 
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL. 75 10HO—ONLY $12 00 A BAND' 


Model 75 10HD 
Model 75 20HD 


66 Ft 75 Thru 10 Meters 

66 Ft 75 Thru 20 Meters 

Model 80 40HD $4? 00 


ORDER DIRECT OR WRITE FOR 
FULL INFORMATION 


( IMa»«wiNI) 


Model 75 40HD $40 00 
Model 40-20HD $33 00 
69 Ft 80 40-15 Meter (CW) 

300H Shawnee 


Leavenworth, Kansas 66048 


66 Ft 75 Thru 40 Meters 
35 Ft 40 Thru 20 Meters 

OR THRU YOUR FAVORITE 
DISTRIBUTOR 


□ 
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110 WATT 
POWER BOOSTER 

• 110 watts PLUS with your Clegg 27 

• 80 watts PLUS with your Regency 

PA 110/3< 

$149.95 

wired 
and 
tested 


Also A variable 

PA 110/10 

10 WATTS IN 

110 WATTS MINIMUM OUTPUT 

wired and tested — $179.95 


> 


:: 

in 


i±£ 

t./ 


'H 


• . 



2.5W 

400 MHZ 

$2.10 

2N6084 

40W 

175 MHZ 

25.00 

1W 

400 MHZ 

1.40 

CTCB2512 

25W 

175 MHZ 

15.95 

3W 

175 MHZ 

5.75 

CTC B40 12 

40W 

175 MHZ 

22.50 

10W 

175 MHZ 

9.50 

CTCC312 

3W 

470 MHZ 

6.95 

3W 

175 MHZ 

5.95 

CTC Cl2-12 

12W 

470 MHZ 

9.95 

15W 

25W 

175 MHZ 
175 MHZ 

12.50 

16.50 

CTCC25 12 

25W 

470 MHZ 

19.95 

cased 

micas 22 • 

33 • 47 

• 68 ■ 100 • 150 

• 200 

• 500 mmf $1.00 


BUILDING STUFF — ALL NEW FACTORY FRESH PARTS 

RF POWER TRANSISTORS 
2N3553 
2N3866 
2N5589 
2N5590 
2 N 6080 
2N6081 
2N6082 

Underwood 

each or 10 assorted your choice 

Mobile microphone ■ dynamic hi output PTT with 4 foot coiled 4 
(The same microphone used on our Marine Radio) 

Mica Trimmers • 403 • $.50, 404 • $.60. 406 • $.75, 463 • $.50 
Ferrite Beads ■ $.10 each or 12 for $1.00 Ferrite Choke VK200.20/4B 
Molded Chokes • .15, .33, 10, 100, 82K uH 
Miniature IF Transformers 455 kHz • $.50 each, 10.7 MHz ■ $.65 each. 

LED — Motorola MLED 655 with plastic mounting assembly $.60 each or 10 for $5.00 
Telephone COD orders accepted. Be sure to include enough postage. 


$7.50 
conductor cord 

$8.95 


$.60 


$.70 each 


D Vhf engineering 

— DIV. OF BROWNIAN ELECT. CORP. — 

-- POB 1921 BINGHAMTON. N.Y. 13902 ’ 


320 WATER ST. 


607-723 9574 


□ 
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Mixed Doubles 


Midland’s all-new 
2-meter FM mobile 
transceiver has 
selective and 
simultaneous 
control of all TX 
and RX frequencies 



30 WATTS • 12 CHANNELS 


Double channel selectors for crystal con¬ 
trolled TX and RX frequencies in the 144- 
148 MHz range. Dual power transmitter 
delivers 30-watt or 5-watt RF output — 
and has automatic VSWR protection. 

Double meters —Discriminator meter and 
S/RF/SWR meter 

iilDLAND 

ELECTRONICS COMPANY 


Crystals are installed for 146 16. 146.34 
and 146.94 TX plus 146.76 and 146 94 RX 

Built rugged in all-metal cabinet And 
built to the rigid standards that have made 
Midland a leading name in communica¬ 
tions. Suggested list price is $299.95 
Model 13-505 


Write (or FREE Midland Amateur Radio Catalog 
Dept. H. P.O. Box 19032, Kansas City. Mo. 64141 


RECEIVERS, OK GRTD, WITH BOOKS: 

SP-600-JX: AM, CW, 0.54-54 MHz continuous 275 00 

R388/URR AM, CW, Vi*30 Vi MHz linear dial, PT0 325.00 
R390A/URR: V6-32 MHz by digits, PT0 tuning 595 00 

AN/FRR-59B (later version WRR-2): 2-32 MHz digital tune 
each 500 Hz or continuous Al, 2, 3, 9, FI. 4 FSTTY, 
SSB, carrier suppressed, cither hand or both tor 2 different 
intelligences. Stable and accurate enough to use as freq. 
meter! Net wt. 276 lbs. in 2 cabinet in rack cradle 750.00 
WWVB 60 KHz rcvr/comparator 295.00 

WWVB 1 KHz tones, use to calib. 100 KHz 175.00 

38-1000 MHz by Band Switching, 4 bands: Separate an¬ 
tenna for each band. AN/ALR-5 modified for 117 v 50/60 
cy line. AM/FM The Tuner is a plug-in converter; the 
receiver is 30 MHz IF and all that follows IF. Choose 
selectivities 200 KHz or 2 MHz each side of center. Fac¬ 
tory checkout sheet, typical for the original-pack tuner 
you get, says sensitivity ranges from l.l^V at 28 MHz to 
7 at 1 gHz IF attenuator is calibrated in 6 dB steps to 
—74 dB Diode current meter makes this revr useful for 
relative field strength measurements and harmonic finder. 
Rcvr unit is exc. used and checked out OK 375.00 

30 MHz PANADAPTER may be useful with above 295.00 

A I L. #132 30 MHz rcvr/amplifier/atten calib. 99 50 

EDDYST0NE AM/CW/FM/NBFM 19-165 MHz rcvr 295.00 

CV-591A: SSB Converter either sideband 137.50 

MOTOROLA 3 MHz 0SCIL. 5 parts in 10 to 11th 199 50 


Attention! 

Buyers. Engineers, advanced Technicians: 

We have the best test-equipment & oscilloscope inventory in th* 
country so ask for your needs . . . don't ask for an overall 
catalog . . we also buy, so tell us what you have. Price it. | 


R. E. GOODHEART CO. INC. 

Box 1220-HR, Beverly Hills, Calif. 90213 
Phone: Area Code 213, Office 272-5707 



Radio Amateurs 
Reference Library 
ot Maps and Atlas 


WORLD PREFIX MAP — Full color. 40” , 28". shows 
prefixes on each country . DX /ones, time /ones, 
cities, cross referenced tables $1.25 


RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD — from the center of the United States' Full 
color. 30" x 25". listing Great Circle bearings in de 
grees for six major US cities; Boston. Washington, 
D. C . Miami. Seattle. San Francisco & Los Angeles 

$1.25 


RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color. 30" x 25" — includes Central America and trie 
Caribbean to the equator, showing call areas, zone 
boundaries, prefixes and time /ones. FCC frequency 
chart, plus useful information on each of the 50 
United States and other Countries $1.25 


WORLD ATLAS —- Only atlas compiled for radio ama¬ 
teurs Packed with world wide information — includes 
11 maps, in 4 colors with /one boundaries and coun 
try prefixes on each map Also includes a polar pro 
lection map of the world plus a map of the Antarctica 
— a complete set of maps ol the world 20 pages 

size 8 Vi" x 12" $2.50 


Complete reference library of maps — set of 4 as listed 

above $3.75 

See your favorite dealer or order direct. 

Mail orders please include 50c per order for postage and handling 


WRITC FOR 

free 

BROCHURE! 


RADIO AMATEUR 

ca 




llbook 


INC 


Dept. E 


925 Sherwood Drive 
Lake Bluff, III 60044 
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POLICE CALL 

FREQUENCIES/CALL LETTERS/ 

AREAS OF OPERATION 

• Police • Ambulance • Rescue Squad 
• Fire • Paramedic • Government 
1974 EDITION 
9 Volumes now available 

Price S3 95 per volume plus 50 cents per volume tor 
postage and handling N J Residents please add 
20 cents sales tax per volume All mailings sent 
first class 


Connecticut. Ma ne. Massachusetts New 
Hampshire. New York. Rhode Island. 
Vermont 

Delaware. Maryland. New Jersey. 

Pennsylvania 

Ohio. Michigan 

Illinois, Indiana. Kentucky. Wisconsin 
Iowa. Kansas. Minnesota. Missouri. 
Nebraska. North Dakota. South Dakota 
District ot Columbia. Florida. Georgia. 
North Carolina. South Carolina. Virginia. 
West Virginia 

Alabama, Arkansas. Louisiana. 
Mississippi. Oklahoma. Tennessee. Texas 
An/ona. Colorado. Idaho. Montana. New 
Mexico. Nevada Utah. Wyoming 
California. Oregon. Washington 


VOLUME 3 
VOLUME 4 
VOLUME 5 


• VOLUME 8 


Send Money Order or Check to 

POLICE CALL MAGAZINE 
LEBANON. NEW JERSEY 08833 


tRi tek. me. 


V P.O. BOX 14206 DEPT M 
PHOENIX, ARIZONA 8*063 
VOLTAGE REGULATORS 

MfC-6034... VARIABLE UP TO 20V, ?00mA.SI .00 

MC7805, 7812, 7815, FIXED -VOLTAGE, IA_S7.S0 

MC79I2, 7915.FIXED-VOLTAGE, 1A....S2.50 

DTL INTEGRATED CIRCUITS 

930.... DUAL 4 INPUT NAND GATE.S .30 

946....QUAD 2 INPUT NAND GATE.S .30 

962....TRIPLE 3 INPUT NAND GATE.S .30 

TTL.BRAND NEW....HOUSE NUMBERED.... 

SN7400, 7402, SN7410, SN7430 .S .25 

TRANSISTORS 

2N3905.. HIGH SPEED PNP. HOUSE NUMBERED 5 SI 

MJf 1093..PNP DARLINGTON. 70W, 80V.S2.75 

JAN2222A...HIGH SPEED NPN SWITCH.S .39 

MPF 120...DUAL GATE MOS FFT. S .75 

MFE 7000...VHF/UHF N CHANNEL JFET.S .75 

MFE 2001... VHF/UHF N CHANNEL JFET.S .80 

CAPACITORS 

GLASS SEAL TANTALUMS.6V.NEW 

,47u», 17 / S1.00.. .4.7uf, I0 / Sl .00, ..6.8u», 8 SI 
ELECTROLVTICS, COMPUTER GRADE, BRAND NEW 
720uf'150V, SI.25.. .36,000uf^15V, ... S7.25 

I2v,I/2A TRANSFORMER.SI.50 

IN3289.200V/I00A SILICON RECTIFIER.SI0.00 

MM5314 CLOCK CHIP WITH SPECIFICATIONS.S9.50 

7 SEGMENT LED READOUT. 7 lOSn CHARACTER... S4.00 

RED WIDE ANGLE LED 'TOSL3. S .25 

RED NARROW ANGLE HI-LUM LED 'TOS16.S .25 

GREEN HI-LUM CLEAR LENS LED *TOSLI6. S .50 

SUBMINI CERAMIC TRIMMER. 3.5-13ol, PC MOUNT .70 
ALL ORDERS POSTPAID. MINIMUM S3 U.S., Si5 FOREIGN 
LATEST LISTS, 10c STAMP.PLEASE ADD INSURANCE 



Oneida 


■on el 

mm 


IIDUSIRIIl STIIIBTH 
iirm CYHOKIUIU 


ADHESIVE 


JUST ONE DROP (Tanilla Strength up to 

6.000 Ibs/m I can taka the place of bolte. nails, rivofs. 
•craws, clampa. locks, ate. 

VERSATUE Bonds practically anything - It 
will help you put things together in a new. better 
fashion than ever before possible! glass metal car* 
amics lewelry rubber plastics 


Seconds To Bond ... 
Years To Undo I 

Literally thousands of uses; Repair 
printed circuit boards, cabinets, install 
knobs, controls, all types of hard¬ 
ware . . . metal, ceramic, porcelain, 
glass, etc. One Drop should be in 
every workshop. It's ideal for repairing 
iewelry, appliances, sporting goods, 
tools and countless other items. 

If unavailable in your area order direct 
with 30 Day Money Back Guarantee 

□ 13? Diop Dispense' I? grjmii $3 00 postpaid 

□ SAVE Order two fo» only $5 00 

Send check or money ordei No C O D ‘s 



Note Thu One Drop formula is not recomm¬ 
ended for use on porous materials unless it is 
properly filled Request Instant Weld 240 for use 
on porous materials No 240 sets in about 
3 mmutes on most materials 


ELECTRONIC 
MFG.INC. 

Meedville, Pa, 16335 
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CALCULATOR KEYBOARD ONLY 

Attractively designed*. Excellent craftsman¬ 
ship. Case and keyboard (designed as one 
unit). Cabinet Is made of high-Impact 
plastic beige color with black bezel 
and amber window. Keyboard consists ^ 
of a 3-position slide switch and 25 *. / 

keys, 5 of which are used for mem¬ 
ory function. 20 keys gray, 5 keys 
orange. All keys mounted' on one 

printed circuit board, This modu- _ 

lar unit is well suited for our 
calculator chips. Ideal for the 
CT5005 . Case and Keyboard Complete : 

ONLY $29.95 - 





LED’s 


RCAnumitron 

EACH.$ 5.00 [3J 

SPECIAL: 5 FOR $20.00 ^j|> 

3 CHIP CALCULATOR 

This calcula¬ 
tor set pro¬ 
vides all of 
the electronics 
for an 8-digit, 

floating point calculator with left- 
hand entry. Keyboard, display, clock 
generator, and display driver is all 
that need be added to make a calcula¬ 
tor that will add, subtract, multiply 
and divide. Overflow and negative 
signals are also provided. Complete 
instructions to build a calculator 
included. 

CHIPS AND DATA.$8.95 

DATA ONLY (Refundable)_ 1.00 

CT5005 CALCULATOR 

This calculator chip has a full four- 
function memory, which is controlled 
by four keys, +M (adds entry into 
memory), (subtracts entry from 
memory), CM (clear memory, without 
clearing rest of registers), RM (read 
memory or use as entry). 

12-Digit display and calcu¬ 
late 

Fixed decimal at 0, 1, 2, 

3, 4, or 5 

Leading zero suppression 
7-Segment multiplexed output 
True credit sign display 
Single 28-pin chip 

CHIP AND DATA.ONLY $9.95 

DATA ONLY (Refundable). 1.00 

5001 CALCULATOR 

40-Pin calculator chip will add, sub¬ 
tract, multiply, and divide. 12-Dlgit 
display and calculate. Chain calcula¬ 
tions. True credit balance sign out¬ 
put. Automatic over-flow indication. 
Fixed decimal point at 1, 2, 3, or 4. 
Leading zero suppression. Complete 
data supplied with chip. 

CHIP AND DATA.ONLY $9.95 

DATA ONLY (Refundable).... 1.00 

All ICs are new and fully-tested; 
leads are plated with gold or solder. 
Orders for $5 or more will be shipped 
prepaid. Add 35c for handling and 
postage for smaller orders; residents 
of California add sales tax. IC or¬ 
ders are shipped within 2 workdays— 
kits are shipped within 10 days of 
receipt of order. $10.00 minimum on 
C.O.D.s (phone in). 

MAIL ORDERS : _ 

P. 0. Box J 4811 Myrtle Ave. 

Carmichael, CA Sacramento, CA 

95608 (916) 339-2161 

MONEY BACK_GUARANTEE X)N_ ALL GOODS'. 

SEND FOR FREE FLYER LISTING 100's OF 
MONEY-SAVING BARGAINS! 

BRBVLOn 

ELECTROniCS 


Data with chip. 
$5.00 


16-Pin DIP. 
10 FOR $39.95 


3-Amp Power Silicon Rectifiers 
Marked Epoxy Axial Package 


PRV 

PRICE 

PRV 

PRICE 

100... 

..$ .10 

800.. . 

. .$ .30 

200... 

.. .15 

1000. . 

.. .40 

400... 

. . .18 

1200.. 

., .50 

600... 

.. .23 

1500.. 

. . .65 


CMOS 


CQ.4001 $ ,75 
CD4002 .75 


CD4010 

1.00 

74C2C 

.75 

CD4011 

.75 

74C160 3.25 

CD4012 

.75 



7400 Series 

DIP 

7400 

$ .25 

74L51 

$ .30 

74HOO 

.35 

74H51 

.35 

7401 

.25 

7453 

.20 

7402 

,35 

7454 

.25 

74H01 

.35 

74L54 

.35 

7403 

.30 

74L55 

.35 

7404 

.28 

7460 

.20 

74H04 

.35 

74L71 

.30 

7405 

.28 

7472 

.40 

7406 

.70 

74L72 

.50 

74H05 

.35 

7473 

.60 

7408 

.35 

74L73 

.75 

74H08 

.35 

7474 

.65 

7410 

.25 

74L74 

.80 

74L10 

.35 

74H74 

.80 

74H11 

.35 

7475 

1.40 

7413 

1.25 

7476 

.60 

7417 

.40 

74L78 

.80 

7420 

.25 

7480 

.65 

74L20 

.35 

7483 

1.00 

74H20 

.35 

7489 

4.00 

74H22 

.35 

7490 

1.20 

7430 

.25 

7491 

1.00 

74H30 

.35 

7492 

.90 

74L30 

.40 

7493 

1.15 

7440 

.25 

7494 

1.15 

74H40 

.35 

7495 

1.15 

7441 

1.25 

74L95 

2.00 

7442 

1.20 

74121 

1.25 

7446 

1.20 

74L23 

1.50 

7447 

1.20 

74154 

2.30 

7440 

1.00 

74161 

2.00 

7450 

.25 

74163 

2.00 

74H50 

.35 

74193 

1.50 

7451 

.25 

74195 

1.00 


RECTIFIERS 

VARO FULL-WAVE BRIDGES 
V5447 2A 400V $ .90 

V5647 2A 600V 1.10 


Special 811: Hex Inverter 

TTL DIP Hex Inverter; pin interchangeable 
with SN 7404. Parts are brand new and are 
branded Signetics and marked ”811." 

Data EAC 5. $ '1° 

10 FOR. 2.50 011 \ 

100 FOR_ 23.00 WV/WV? 

Suppl d 100 o F0R ... 220.00 b«»VvjV 


MV50 red emitting $ .25 

10-4 ma @ 2V 5 FOR 1.00 

€23 

MV5024 red TO-18 $ .75 

high dome 10 FOR 6.50 

C^l- 

MV10B visible red $ .30 

5-7 ma 9 2V 10 FOR 2.50 


MAN 3M 

Right-hand decimal point. 
Flat-pack type case. Long 
operating life. IC vol- EACH 
tage requirements. Ideal 10 01 
for pocket calculators! W/0 I 


EACH $2.50 
10 OR MORE 1.90 
W/0 DECIMAL 1.50 


SPECIAL 874 

256-BIT RANDOM ACCESS MEMORY 
TTL bi-polar fully-decoded 256 x 
1 bit: 

■Single 5V supply 
*80 NS access time 
■Simple memory expansion thru 
3-chip select lines 


MAN4 Seven-segment, 0-9 plus let¬ 
ters. Right-hand decimal point. Snaps in 
14-pin DIP socket or Molex. IC voltage re¬ 
quirements. Ideal for desk or pocket calcu¬ 
lators! Art_n.. 

EACH.$2.75 | (Vj j 

TEN OR MORE 2.50 EACH 1 ZjvJ ' 

CD-2 Counter Kit 

This kit provides a highly sophisticated 
display section module for clocks, counters, 
or other numerical display needs. The unit 
is .8" wide and 4 3/8" long. A single 5-volt 
power source powers both the ICs and the 
display tube. It can attain typical count 
rates of up to 30 MHz and also has a lamp 
test, causing all 7 segments to light. Kit 
includes a 2-sided (with plated thru holes) 
fiberglass printed circuit board, a 7490, a 
7475, a 7447, a DR 2010 RCA Numitron display 
tube, complete instructions, and enough 
Molex pins for the ICs . . NOTE: boards can 
be supplied in a single panel of up to 10 
digits (with all interconnects); therefore, 
when ordering, please specify whether you 
want them in single panels or in one multi¬ 
ple digit board. Not specifying will result 
in shipping delay. 

C0KPLETF. KIT, / ^ ) 

ONLY $11.95 lywsc-—" ^ / y / 

FULLY-ASSEMBLED L t ” 46 \ / 

UNIT $13.00 ' ’ ■ ***&' 

Boards can be supplied separately @ $2.00 

per digit. 

L I N E A R S 

NE540 70-watt power driver amp.$2.00 

NE555 precision timer. 1.50 

NE560 phase lock loop DIP. 3.25 

NE561 phase lock loop DIP. 3.25 

NE565 phase lock loop TO-5. 3.25 

NE566 function generator T0-5.. 4.00 

NE567 tone decoder.. 4.00 

NE5558 dual 741 op amp MINI DIP. 1.00 

709 popular op amp DIP.45 

710 voltage comparator DIP.75 

711 dual comparator DIP.40 

723 precision voltage regulator DIP. 1.00 

741 op amp T0-5/MINI DIP.55 

74 7 dual 741 op amp DIP. 1.00 

748 op amp TO-5. t.00 

CA3018 2 isolated transistors and a Dar¬ 
lington-connected transistor pair 1.00 

CA3045 5 NPN transistor array. 1.00 

CA3026 dual differential amp. 1.00 

LMI00 positive DC regulator TO-5. 1.00 

LM105 voltage regulator. 1.25 

LM302 op amp voltage follower TO-5.... 1.25 

LM307 op amp.50 

LM308 op amp TO-5. 2.00 

LM311 comparator T0-5. 1.75 

LM370 AGC amplifier. 2.00 

LM703 RF-IF amp epoxy T0-5.45 

LM309K 5V-1A power supply module TO-3.. 2.00 

LM3900 quad op amp. 2.00 

LM1595 4-quadrant multiplier. 2.00 

8038 sine square triangle function 

generator. 4.95 
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■ RATES Commercial Ads 350 per 
word; non-commercial ads 100 per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

■ COPY No special layout or arrange¬ 
ments available. Material should be type¬ 
written or clearly printed and must in¬ 
clude full name and address. We reserve 
the right to reject unsuitable copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
claims made. Liability for correctness of 
material limited to corrected ad in next 
available issue. Deadline is 15th of 
second preceding month. 

■ SEND MATERIAL TO; Flea Market, 
Ham Radio, Greenville, N. H. 03048. 


1000 PIV AT 2.5 AMP DIODES. New Motorola 
HEP-170. 10 for $2.50, 100 and up 20e each, post¬ 
paid. K. E. Electronics, Box 1279, Tustin, Cali¬ 
fornia 92680. - v 

THE ANNUAL CUYAHOGA FALLS RADIO CLUB 
AUCTION to be held Friday, February 22nd at the 
United Electronics Institute Building, 1225 Orlen 
Ave., Cuyahoga Falls, Ohio. Hours are 7 p.m. to 
11 p.m. More details are available from WA8ZGL, 
Tom Carroll, Box 106, Cuyahoga Falls, Ohio 44222. 


RTTY BAUDOT LOOP TO ASCII CONVERTER accepts 
loop signal at any RTTY speed and delivers cor¬ 
responding 6 or 8 level parallel ASCII, all on one 
4x6 inch circuit board for $120. Petit Logic 
Systems, Box 51, Oak Harbor, Wa. 98277 


THE CALGARY AMATEUR RADIO ASSOCIATION will 
host an international meeting on Friday, Saturday, 
and Sunday, August 1, 2, and 3, 1975 — Calgary's 
Centennial Year. Canadian division ARRL meeting, 
a CLARA meeting, technical meetings, sur¬ 
prizes, exhibits and banquet, several on-the-air 
contests, two days program for the ladies and for 
all children (3 age groups). Watch for additional 
information in this column, or write: 75CONVEN, 
Box 592, Calgary, Alberta. 


TRY US for hard-to-get parts, transformers, de¬ 
vices, etc. for your project. Electronic Transformer 
Service, 825 Arquello Street, Redwood City, Calif. 
94063. - 

EMBROIDERED EMBLEMS AND PATCHES. Custom 
made from your design. 10 to 1000’s. Write Rus¬ 
sell, 1109 Turner St., Auburn, Maine 04210. 


TRAVEL-PAK QSL KIT Converts photos, post cards 
to QSLs! Send call and 25tf for personal sample. 
Samco, Box 203H, Wynantskill, N. Y. 12198. 


BUY—SELL—TRADE. Write for monthly mailer. Give 
name, address, call letters. Complete stock of ma¬ 
jor brands new and reconditioned equipment. Call 
us for best deals. We buy Collins, Drake, Swan, 
etc., SSB & FM. Associated Radio, 8012 Conser, 
Overland Park, Kansas 66204, 913-381-5901. 


WE BUY ELECTRON TUBES, diodes, transistors, 
integrated circuits, Semiconductors. Astral Elec¬ 
tronics, 150 Miller Street, Elizabeth, New Jersey 
07207, (201) 354-2420. 


FINE DX LOCATION, outstanding NW Chicago sub¬ 
urb (343 countries with 2-element yagi and honest 
kw). 4 bedrooms, 2 V 2 baths, attached garage, 
modern kitchen, full basement with fireplace. City 
park with tennis, swimming, skating and picnic 
area at end of street; 2 x /i block walk to commuter 
train, shopping, library; V 2 mile to grammar school 
and junior high. Contact W9JUV/1, Ham Radio 
Magazine, Greenville, NH 03048 (603) 878-1441. 


B.A.R.T.G. SPRING RTTY CONTEST: 0200 GMT, 
March 23rd to 0200 GMT, March 25, 1974. Not 
more than 36 hours of operation is permitted. 
Listening counts as operating time. Off periods 
may not be less than 2 hours at a time. Times on 
and off the air must be summarized on the log and 
score sheets. Also open to short wave listeners. 3.5, 
7.0, 14, 21 and 28 MHz Bands. Stations may only 
be contacted once on any band, but additional 
contacts may be made on other bands. Use ARRL 
countries list, except KL7, KH6 and VO are sepa¬ 
rate countries. Message exchange will consist of: 
Time GMT, message number and RST. All two-way 
RTTY contacts with one's country earn TWO points. 
All two-way RTTY contacts outside one's country 
earn TEN points. All stations receive a bonus of 
200 points per country worked including their own. 
Any country may be counted again if worked on 
another band but continents are counted once. 
SCORING: Two way exchange points times total 
countries worked, plus total country points times 
number of continents worked. Use one log for each 
band and indicate any rest periods. Include date, 
time GMT, message and RST numbers sent and 
received and exchange points claimed. All logs 
must be received by May 31, 1974 to qualify. Send 
your contest logs to: Ted Double, G8CDW, 89 Lin¬ 
den Gardens, Enfield, Middlesex, England. EN1 4DX. 


USED MYLAR TAPES — 1800 foot. Ten for $8.50 
postpaid. Fremerman, 4041 Central, Kansas City, 
Mo. 64111. - 

VERY in-ter-est-ing! Next 5 big issues $1. “The Ham 
Trader," Sycamore IL 60178 


CALCULATOR OWNERS: Use your H — X*:- calcula 
tor to compute square roots, cube roots, sin(X), 
cos(X), tan(X), arcsin(X), arccos(X), arctan(X), lo¬ 
garithms, exponentials, and more! Quickly, Accur¬ 
ately, Easily! Send today for the Improved and Ex¬ 
panded Edition of the first and best calculator 
manual — now in use throughout the world . . . 
only $2.00 postpaid! Be sure to try this manual 
before buying a more expensive calculator — Ab¬ 
solutely Unconditional Money-back Guarantee — 
and Fast service! Mailman Optics and Electronics, 
Dept.-G, 836 South 113, West Allis, Wisconsin 53214. 


DAYTON HAMVENTION expands to three days 
April 26, 27, 28, 1974 at HARA Arena and Exhi¬ 
bition Center. Brochures mailed March 15th. Write 
for information if you have not attended the last 
two years. P. O. Box 44, Dayton, Ohio 45401. 


TELETYPEWRITERS — Kleinschmidt — portable, 
fixed, sets, punches, parts, reconditioned, reason¬ 
able. Mark/Space Systems. 3563 Conquista, Long 
Beach, Calif. 90808. 213-429-5821. 


FIGHT TVI with the RSO Low Pass Filter. For bro¬ 
chure write: Taylor Communications Manufacturing 
Company, Box 126, Agincourt, Ontario, Canada. 
MIS 3B4. •' - 

FAX PAPER: For desk-fax, new (not surplus), precut 
(not rolls), $15 per thousand sheets, postpaid world¬ 
wide. Bill Johnston, 1808 Pomona Drive, Las 
Cruces, New Mexico 88001. 


HOMEBREWERS: Stamp brings list of high quality 
components. CPO Surplus, Box 189, Braintree, 
Mass. 02184. - 

THE FIFTEENTH ANNUAL HAMFEST, sponsored by 
the Southern Tier Amateur Radio Clubs, is sched¬ 
uled for 2:00 p.m., March 30, 1974, at St. John’s 
Ukranian Hall, Johnson City, -New York. Admission 
to lectures and flea market is free; awards and 
excellent dinner, $6.00. For tickets or further in¬ 
formation, write to STARC, P. O. Box 11, Endicott, 
N. Y. 13760. Advance ticket sales only by March 
27, 1974. 
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KLM 


KLIXTKONKS 





(MM/) Model <- 

144 PA? I?B 1 - 

PAI0 40B S 

I'A 10 70B 5 - 

PA? 70B I 

PA 10 HOB b 

PA 10 HOB IS - 

PA? HOB I - 

770 PA10 60F f» - 

440 PA5 75C 4 - 

PA? 3 DC 1 - 

*Avfldab'lity lo te announced 


Calif, residents add 5% sain 
lax, add 52 per unit for ppd I ON VHF AMP 

USA prices subiect lo chaise uc UU r M ur 

without notice jHF-VHF-UHF 

DEALER INQUIRIES INVITED 


1600 DECKER AVE. SAN MARTIN. CALIF 
95046 (408) 683 4240/842 7349 


VHF POWER AMPLIFIERS 

Inpul Bang* Nominal Po Nominal 


SEND FOR FULL CATALOG 
ON VHF AMPLIFIERS AND 
HF-VHF-UHF ANTENNAS. 


IEARH RADIO CODE 




* 9.95 


Album contains three 12 
LP’s 2/t hr. Instruction 


THE EASY WAV'. 

• No Books.To Road 

• No Visual Gimmicks To 
Distract You 

• Just Listen And Learn 

Based on modern psychological 
techniques-This course will take 
you beyond 13 w.p.m. in 
LESS THAN HALF THE TIME' 
Available on magnetic tape 
$9.95 - Cassette. $10.95 


EPSILON El RECORDS 


508 East Washington St., Areola, Illinois 61910 


C F P ENTERPRISES 

866 RIDGE ROAD 
LANSING. N. Y. 14882 
Central Upstate New York’s 
Mail-Order Headquarters 

Specializing in Two-Meter FM 
and (hialitt/ Used Gear 

Office & Salesroom Hours by Appointment Only 

24*Hour Phone: 607-533-4297 

Send SASE for Bi-Monthly Listing of 
Used Equipment and Bargain Goodies 

Trade-ins accepted on both new and used 
equipment. Cash deals get prepaid shipping in 
the Continental U S A plus a 15% discount on 
used items on our regular listing!!!!! 


IP 




>MMU 

rz\ 

• • • * 




YAESU FT-101 

now with 160 meters 

see WILSON 

for your Yaesu products 

FTDX 401 Transceiver 
FL2100 Linear Amplifier 
FL2000B Linear Amplifier 

Interested in trading Tempo One's 
and other Yaesu equipment. 


WILSON ELECTRONICS 

BOX 794 HENDERSON. NEVADA, 89105 

702 - 451-5791 


LOW PRICES 

ON POPULAR COMPONENTS 

IF FILTERS 

• Monolythic crystal filters at 10.7 and 
16.9 MHz 

• Ceramic filters at 455 kHz 

SEMICONDUCTORS 

• VHF power transistors by CTC-Varian 
. J and MOS FETS 

• Linear ICs — AM/FM IF, Audio PA 

• Bipolar — RF and AF popular types 

INDUCTORS 

• Molded chokes 

• Coil forms — with adjustable cores 

CAPACITORS 

• Popular variable types 

QUALITY COMPONENTS 

• No seconds or surplus 

• Name brands — fully guaranteed 

• Spec sheets on request 

GREAT PRICES 

• Price breaks at low quantities 

• Prices below large mail-order houses 

WRITE FOR CATALOG 173 

Amtech 

P. O. BOX 624, MARION. IOWA 52302 
(319) 377-7927 or (319) 377-2638 
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CURTIS ELECTRODEVICES AND MADISON ELEC¬ 
TRONICS present the finest in CW devices: EK420 
CMOS deluxe keyer 139.95; KM420 CW message 
memory 299.95: KB4200 keyboard morse generator 
499.95; Write literature; Brown and Vibroplex pad¬ 
dles; postage collect. Madison Electronics, 150S 
McKinney, Houston, Texas 77002. 713/224-2668; 

nite/weekend 713/497-5683. 

QST CQ 73 from 1923. 965 issues, $50 plus ship¬ 
ping. SASE for list. W6IDU, 3978 Blackwood, New¬ 
bury Park, CA 91320. 

RESISTORS: Carbon composition brand new. All 
standard values slocked. V?W 10% 40/$1.00; %W 
10% 30/$1.00 — 10 resistors per value, please. 
Minimum order $5.00. 15W RMS 1C Audio Ampli¬ 
fier — Panasonic. Frequency response 20Hz-100 
kHz. l / 2 % distortion. Price $6.95 Postpaid. Pace 
Electronic Products, Box 161-H, Ontario Center, 
New York 14520. 

HT37 $125, SX111 $115, w/manuals, both for $225, 
plus shipping. W6I0U, 3978 Blackwood, Newbury 
Park, CA 91320. 

RECIPROCATING DETECTOR, write Peter Meacham 
Associates, 19 Loretta Road, Waltham, Mass. 02154. 

TECH MANUALS for govt, surplus gear, $6.50 each: 
R 220/URR, R-274/FRR, R-390/URR, URM-25D, 

URM-32, TT-63A/FGC, TS-382D/U, USM-16, BC-779B, 
TS-497B/U RR, LM-21, TS-34A/AP, PRC-10, GRR-5, 
ALR-5, TS-413A/U, ARR-7, GRC-19, TS-175/U, TS- 
173/UR. Thousands more available. Send 50c 
(coin) for list. W3IHD, 7218 Roanne Drive, Wash¬ 
ington, D. C. 20021. 

TEFLON WIRE #22 gauge stranded, silver plated. 
$1.75/100 ft. Rich Shyer, 625-4 S. Palomares, 
Pomona, Ca. 91766. 

I HAVE SOME regulated 12VDC 4 amp power sup¬ 
plies for $24.95 plus postage. WA5UBQ, 119 Har¬ 
mony, McComb, MS. 39648. 

QSL’S — BROWNIE W3CJI — 31UB Lehigh, Allen 
town, Pa. 18103. Samples 10<*. Cut catalogue 25<*. 

KWM-2, 516F2, 312B5 NOISE BLANKER, $1,000.00; 
75S3B, 32S3, 516F2, 312B4, 30LI, $1,550.00; SB610, 
$60.00; Clegg 22’er, $110.00; HW 32A, $45.00; Eico 
710 GDO, $20.00; Clegg intercepter rec., AM & 
SSB, 6 & 2 meter, $175.00; Clegg Venus w/booster 
& A.C. supply, 6 meter SSB & AM, $200.00; Heath 
SM105A 80 me counter, $185.00; Fairchild digital 
VOM, $65.00. Certified check or money order in¬ 
clude shipping. WB2PMF, G. J. McGrantham, 808 
Brook Ave., Union Beach, N. J. 07735. 

SURPLUS TEST EQUIPMENT, VHF and microwave 
gear; write for bulletins. David Edsall, 2843 St. 
Paul, Baltimore, Md. 21218. 

OUTSTANDING RTTY MANUAL. Teleprinter hand¬ 
book. Covers everything. Beautiful hardbound vol¬ 
ume. $14.S5 ppd from HR Books, Greenville, NH 
03048. 

6939's, 6360’s, Guaranteed good, $2.50 each. Jack 
W6TNR, 15718 Mayall, Sepulveda, Calif. 91340. 

DISCOUNT PRICES PLUS FULL WARRANTY, Call or 
write for fast quote and delivery. All items new, 
guaranteed. 2M: Midland 13500 15W/12CH 219.95; 
SB144 199.95; SB450TRC converts 2M-3/4M 149.00; 
Standard 826MA 299.95; Ham-M 99.00; TR44 59.95; 
Belden 8-wire rotor cable lOtf/ft; AR22R 31.95; CDE 
parts 20%-plus off: Hygain TH6DXX 143.00; 
TH3MK3 124.00; 204BA 129.00; 402BA 144.00; 

DB10/15A 96.00; Mosley Classic 33 124.00; CL36 
149.00; MCQ3B quad 91.00; S402 143.00; Belden, 
Consolidated RG8 foam coax 17<Vft: guaranteed 
gear: 75S1 (clean) 345.00; SB303, filters 350.00; 
Tentec 315 receiver 199.95; CushCraft A147-22 
49.00; Johnson KW matchbox 219.95: Triex W51 
437.00; MW50 283.00; MW65 374.00; Write: Swan, 
Tentec, Drake, Kenwood; Electra Bearcat 2-band 
scanner 129.95; Prices FOB Houston. Free flyer. 
Madison Electronics, 1508 McKinney, Houston, 
Texas 77002. 713/224-2668; nite/weekend 713/ 

497-5683. 

WORLD QSL — See ad page 78. 
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LOWER 

PRICES 


Two models 


TIME 

IbkSp teller 

■ OX Operating Aid 

A turn ol knob and 2-color drum dial shows time your 
QTH and corresponding local time in all yones 
also GMT Both models feature 2 color map panel of 
enamel on aluminum 9 ' in length 

MO PCI «M«UUR HIT 

MCI Unhnuhrt mahogany cabinet 19 90 

AC| Polished acrylic cabinet 14 7S 

Add SI ?S tor mailing cost 


(J. J 6605 Shoal Creek Blvd 

Industries Austin. Texas 78757 


QRP 

A Challenge of Skill & Determination 


THE MILLIWATT 

THE ONLY MAGAZINE 0EV0TE0 ENTIRELY TO UNDER fIVE WATT HAM RA010 
• Construction Projects # Technical Articles • Operating News • ORPp WAS A DXCC 
Standings • Awards QRPp DXCC. MILLIWATT DXCC. FIELD DAY TROPHY 

Stibsc'>pt>om SJ 7S yearly Reptmls Vo» I U 00 II III IV S3 VO (All low* 113 40 r 4MPtf SO* To 

AW MISS AICEG. 713 Forest Verm.H«n SO S7M9 


KMC. XTALS—8333-9000. 
Silk Screened Panel. 

18 Watts Output. 

SIX METER 

r • MOBILE 
J° r • FIXED STATION 

• EMERGENCY 

• AVIATION 


Price 


49 95 


Net to Amateurs 
Complete with Tubes 
Power Supply $9.95 

TRANSMITTER 

TUBE COMPLIMENT 

6U8 Oscillator Multiplier 
12AX7 Speech Amplifier 
2E26 Final Amplifier 
6BQ5 Modulator 


EXCELTRONICS RESEARCH LABS 

MANUFACTURERS OF ELECTRONIC DEVICES 

224-15 Linden Blvd. Cambria Heights. N. Y. 11411 


LOOKING" FOR A NEW CHALLENGE? 

... than hulk! a TV cantors’. I 

out saiosTAit oacra available in kit fot* 

OR FACTORY ASSBfOLEa CZAtPLETE KIT «ITH VtDKDN 
TUBE 0N.Y HS/ja POSTPAID DB.IVERY ANYWHERE IN 
USA, CANADA MEXICO. OPTIONAL AUOO SUBCARRIES 
SIMS. WRlTE.P»ON€ fO» FOR ClAlPLETE CATALOG OF | 
KITS. PARTS and PLANS. MM. *>*74771. 

I not Broadway, nw ATV Research oakota city, nibr Atm I 


RTTY VIDEO DISPLAY UNIT 

viditype «rrn LELAND ASSOCIATES 

Mnnn «7?SbbU 18704 Glastonbury ro 

KVH,f| I # f,L» ...AH DETROIT. Ml 48219 


WE PAY 


HIGHEST 


PRICES FOR ELECTRON 
TUBES AND SEMICONDUCTORS 

H & L ASSOCIATES 

ELIZA BETH PORT INDUSTRIAL PARK 
ELIZABETH. NEW JERSEY 07206 
(201) 351-4200 


DUAL BAND ANTENNAS 

These ready to mnunt antennas consist nf full 
3*. wavelength elements of No. 12 coppcrwekl 
wire and can he used as either dipoles or in¬ 
verted vees. No traps. c»»iLs. gimmicks, etc. are 
used to shorten the elements. 2K\V rating. 
Single coax feedline required. Individually 
mounted dipoles with common center insulator: 
80/40. $21.95; -*0/20. $16.25; 20/15. $14 10. 
Other combinations available. Send lor (ree 
catalog listing dual hand, monohand, and fold¬ 
ed dipole antennas. Baiuns available. Postpaid 
conterminal L T . S. A. 

HOUSE OF DIPOLES 

P. O. BOX 8484 
ORLANDO. FLORIDA 32806 


THE ULTRA-BAL 2000 

NOW. An •alrtmtly rugged weather prool BAIUN' 

• Full 2KW 3 30 MHZ . Mori 4 ratio* 

• Special Tellon insulation. May be uaad 
with tuned lino* and tunor* 

• With dipolo insulator and hangup hook 


ONLY $ 9.95ppd. (atato ratio; 

a At your doalor or ordar direct 

K.E. Electronics Box 1279. Tustin Calif.92680 
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DO-IT-URSELF DXPEDITION — Stay at ZF1SB — 

Cayman Is. Vertical antenna and Caribbean at your 
doorstep. Diving/fishing if band folds. We arrange 
license. Write Spanish Bay Reef Resort, Box 800K, 
Grand Cayman, B. W. I. 

NEED PARTS? We carry parts for R-388 390-390A- 

391- 392-1051-51S1 • Nems Clark-Racal-Pack sets - 
PRC-25 41 - 47-62-70-71-73-74-77. If you need a part 
no matter what you have. If its U S. government 
we have it or can get it. Also we want to buy or 
trade all aircraft communications. All ground radio 
communications. All plug-in modules control heads. 
No matter what cond. they are in - bent or busted 
ok. We will buy or trade. We have R-390-388-390A- 

392- 1051-51S1 Nems Clark - Racal - and new ham 
gear for trade. D & R Electronics, R. D. #1, Box 
56, Milton, Pa. 17847. Phone 1-717-742-4604 after 
6:00 P.M. 

TELETYPEWRITER PARTS, gears, manuals, supplies, 
tape, toroids. SASE list. Typetronics, Box 8873, Ft. 
Lauderdale, FI. 33310. Buy parts, late machines. 

QSLS. Second to none. Same day service. Samples 
25<\ Ray, K7HLR, Box 331, Clearfield, Utah 84015. 

PRECISION HAND TOOLS, special ham-experimenter 
discount. Letter brings mailings. Artisan Tool Com¬ 
pany, Box 36, Glenmont, New York 12077. 

MAGNUM SIX for Heath SB-401, $100.00 postpaid. 
K9HJU, 312-349-9002. 

WANT OLD RADIO SHOW TRANSCRIPTION discs. 
Any si 2 e or speed. Send details to, Larry Kiner, 
W7FIZ, 7554 132nd Ave. N.E., Kirkland, Wa. 98033. 

FOR SALE: TA33 beam with TA40KR conversion — 
beam in very new condition with slightly bent di¬ 
rector element, TA40KR is brand new, $150: Boon- 
ton radio model 202B FM signal generator, $145; 
general radio bolometer bridge mode 1651A, $150; 
R. C. A. distortion and noise meter for 60012 sys¬ 
tem, $125; Spectrum analyzer TS-148/UP 8430-9600 
MHz, $35; Lambda power supply model 50, 0-500 
VDC, adjustable 500 ma, 2-6.3 V @ 5A, 0-50 & 
0-200 VDC adjustable bias. $150; General Radio 
720-A hetrodyde frequency meter 10-3000 MHz with 
built in power supply, $150; Western Electric fre¬ 
quency meter model 1-183-A, $75; Zenith frequency 
meter BC-221T, $40; 1500 Sprague difilm metalized 
capacitors .082 UFD @ 200 VDC, # 188P82392S4, 
$2.90 list ea., my price $.50 ea.; 1004 - 5 to 20pf 
Erie trimmer capacitors CVIIB200 temperature coet 
N300, $1.43 list price, my price $.25 ea.; 150 Allen 
Bradley HB-2 watt 30k 5% resistors, makd offer, 
235 - 8 prong octal saddle socket (cinch) $.80 ea. 
Richard Mayer, 3131 Decatur Ave., Bronx, N. Y. 
10467. 

CANADIAN JUMBO SURPLUS and Parts Catalogs. 
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon¬ 
treal “A" H3c 2V2. 

KLM AND MADISON ELECTRONICS present the 
finest in VHF antennas. 144-148MHz, 7EL to 16EL; 
9EL 31.95; 14EL 45.95; 16EL 49.95; 420-450 MHz, 
14EL 19.95; 27EL 41.95; Write for literature. Freight 
collect. Madison Electronics, 1508 McKinney, Hous¬ 
ton, Texas 77002. 713/224-2668, nite/weekend 

713/497-5683. 

WANTED: tubes, transistors, equipment, what have 
you? Bernard Goldstein, W2MNP, Box 257, Canal 
Station, New York, N. Y. 10013. 

FREE: 18 crystals of your choice with the purchase 
of a new Genave GTX-200 at $259.95. Send cashier’s 
check or money order for same-day shipment. For 
equally good deals on Drake, Swan, Standard, 
Clegg, Regency, Hallicrafters, Tempo, Kenwood, 
Midland, Ten-Tec, Galaxy, Hy-Gain, CushCratt, 
Mosley, Sony, and Hustler, write to Hoosier Elec¬ 
tronics, your ham headquarters in the heart of the 
Midwest. Become one of our many happy and 
satisfied customers. Write or call today for our 
low quote and try our individual, personal service. 
Hoosier Electronics. R. R. 25, Box 403, Terre 
Haute, Indiana 47802. (812)-894-2397. 

QSLs CATALOG SAMPLES 35 c. Ritz Print Shop, 
5810 Detroit Avenue, Cleveland, Ohio 44102. 

TELL YOUR FRIENDS about Ham Radio Magazine. 


L. I. Electronic Supermart 

(Off the wall self service) 

New P.C. Boards — G10, 1 oz. - 1 side copper- 
fiber glass 

6" x 6", 801 ea. — 6 x 12, $1.50 ea. - 12 x 
12, $2.85 ea. 

New P.C. Boards — G10, 1 oz. - 2 side copper- 
fiber glass 

6" x 6", $1.10 ea. - 6 x 12, $2.00 ea. - 12 x 
12, $3.75 ea. 

New P.C. Boards — G10, Fiber glass punch: 

F Pattern 4.5 x 6.5, ,06z holes, 5 perl" $1.30 

P Pattern 4.5 x 6.5, .042 holes, 10 per 1" $1.35 

G Pattern, 4.5 x 6.5, .062 holes, $1.30 

Pkg. 10 Bircher P.C. Board, metal 2" slides $1.00 
Package of 50 flea clips for above punched 

Boards, .062 . 75<f 

30 Vi or Vi W resistors, packaged 5 per value 
your choice of values $1.00 

25-1W resistors, packaged 5 per value, your 

choice of values . $1.00 

15-2W resistors, packaged 5 per value, your 

choice of values . $1.00 

5 Vi or Vi W. 1% resistors, packaged 5 per 

value, your choice of values . .50 

5 ceramic disk caps, .001-01, packaged 5 per 

value, your choice of values .50 

5 mica dip caps, 1 pf-150 pf, packaged 5 per 

value, your choice of values .50 

5 mica dip caps, 180 pf-820 pf, packaged 5 per 
value, your choice of values .75 

5 mica dip caps, 910 pf-1500 pf, packaged 5 

per value, your choice of values $1.00 

Wire Kit #22 solid RVC, 6 spools, 6 colors, 50' 

ea. spool . $3.50 

Wire Kit # 22 stranded PVC, 6 spools, 6 colors, 
50' ea. spool $3.50 

Wire Kit #24 Solid PVC, 6 spools, 6 colors, 50' 
ea. spool $3.50 

Wire Kit #24 stranded PVC, 6 spools, 6 colors, 

50' ea. spool . $3.50 

10' — Ten cond. ribbon wire, color coded, #22 
or #24, stranded $1.50 

C & K #7301 mini switch, SPDT on-on $1.05 

C & K #7103 mini switch, SPDT on-off on $1.20 

C & K #7201 mini switch, DPDT on-on $1.35 

C & K #7203 mini switch, DPDT on-off on $1.55 

Alco 105D MST momentary on off-momentary on 

$1.25 

Central Lab DPDT push momentary. SPEC. 4/$1.00 
Connectors. PL259. $.45; PL258, $.70; 175U or 
176U, $.20 ea.; UG 88 cu., $.50; UG 201 a/u 
(N to BNC adapter). $.75; RCA to UHF, $.90. 
Encapsulated chokes luh to 5 Mh, choice 3/$1.00 
Varo type mini bridge rectifiers, approx. 5 /a" 
sq. size: 2 amp. - 50 v., $1.25; 4 amp. - 50 v., 
$1.25; 6 amp. • 50 v., $1.25; 2 amp. - 100 v., 

$1.25; 4 amp. • 100 v., $1.25; 6 amp. • 100 v., 

$1.25; 2 amp. - 200 v., $1.50; 4 amp. • 200 v., 

$1.50; 6 amp. - 200 v., $1.50; 2 amp. ■ 400 v., 

$1.50; 4 amp. • 400 v., $1.50; 6 amp. • 400 v., $1.50 
Triacs — thermo tab package — 1 amp. - 400 
v., $.80 ea.; 3 amp. - 400 v., $1.40 ea.; 4 amp. - 
200 v. r $1.20 ea.; 6 amp. • 200 v., $1.40 ea.; 

6 amp. - 400 v., $1.60 ea.; 6 amp. • 500 v., $1.80 
ea.; 8 amp. • 200 v., $1.60 ea.; 8 amp. - 500 v., 
$1.80 ea. 

To-5 case, 1 amp. • 200 v., $.70 ea.; 1 amp. • 
400 v., $1.00 ea. 

SCR 200 v. • 8 amp. thermo tab $.80 ea. 

SEND SELF ADDRESSED ENVELOPE FOR 
FREE MAILER. INCLUDES MANY HUNDREDS 
OF ITEMS NOT LISTED ABOVE. 

Send check or money order • include 60c to 
cover parcel post and handling. UPS shipping 
available. Minimum order $4.50. 

FREE BONUS WITH EACH $10.00 ORDER 
50' SPOOL 600 V. #22 PVC WIRE 

KRP 

ELECTRONIC SUPERMART, INC. 

219 WEST SUNRISE HIGHWAY 
FREEPORT, L. I., N. Y. 11520 
516-623-3346-9 
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FREE CATALOG 

CRAMMED WITH GO V'T SURPLUS 
ELECTRONIC GEAR 



BC 341 RAOIO RECEIVER 

200 500 Kc & 15 18 Me 8 Tube 

6 Band Communications Receiver Excel 
lant Usad with tubas and Dy nemotor, 
Checked out 


BRAND NEW BC-645 TRANSCEIVER 

EASILY CONVERTED FOR || »«M|| 

Htlt 




420MC OPERATION 
This equipment originally 
cost over $1000. You get 
all in original factory carton 

Dependable Two Way Communication more than 15 miles. 
• FREQUENCY RANGE About 435 to 500 Megacycles 
. TRANSMITTER has 4 tubes WE 316A. 2 6F6. 7F7 
. RECEIVER has 11 tubes 2 955. 4 7H7. 2 7E6. 3 7F7 
. RECEIVER I F 40 Megacycles 
. SIZE 10*.■ 13'/," « 4 

Makes wonderful mobile or fixed rig for 420 to 500 Me 
Easily converted for phone or CW operation 


■ SPECIAL PACKAGE OFFER" 


BC 645 Transceiver. Dynamotor and all BRAND NEW, 
accessories below, including conversion in- while stocks 
structions for Citizens Band last. teOfi QSl 

FOB NY City of Ogden. UT for Sennet on Fr fight Charges 
Accessories for BC 645 motor 

Mounting for BC 645 Irons UHF Antenna assemblies (set 

cerver of 2» 

PE I01C Dynamotor, 12 24 V Complete set of II connectors 

(easily converted to 6 volts) Control Bo> BC 646 

Mounting for PE 101C Dyna Mounting for BC 646 Ctr. box 

TRANSCEIVER ONLY.$15.95 


G&G RADIO ELECTRONICS COMPANY 

45-47 Warren St (Dept H-F) New York. N Y 10007 212-267-4605 

TlkMS f OB NVC 25' rlreom * ih o'der. balance COD or remittance 
m toil MINIMUM OBOE* 55 00 Sobifti to p«'0» tale and puce (harge 


NEW -440 MHz PREAMPS 


$54.95 

POSTPAID 

432PA-1 





Two stage preamps use KMC Bipolar and Mos- 
fet Transistors. 20db gain. 20 MHz bandwidth 
These are high quality preamps suitable for the 
most demanding applications. AC models have 
die cast case, others have metal enclosure 
432PA 3 5db NF 12VDC $29.95 

432PA 1 3.5db NF 117VAC $54.95 

432PC 1.5 to 2.0db NF 12VDC $69 95 

432PC-1 15 to 2.0db NF 117VAC $94.95 


JANEL 

LABORATORIES 


p. o. box 112 

SUCCASUNNA. N. J. 07876 
201-584-6521 



AVERU 
MASTS 


CZ series towers, cranks up, installs 
without guy wires. New lacing design 
creates greater strength. 

Mini and Magna rotating masts ... high 
strength galvanized tubing, self support¬ 
ing crank-up. 

I For complete details and prices please 
J check your local dealer or write 

^ Certified Welders L A City License #634 

TRISTAO TOWER CO. 

P.0. Box 115, Hanford. California 93230,/ 



• #16 stranded copper wire 

• Insulated for cleaner, easy handling 

• Pretuned and tested guaranteed resonance 

• Available 80 thru 10 meters amateur radio bands 

• Clips included for portable use allowing same coax to be 
used for different antennas (small coax only) 

CI10 - $6.95 CI15 - $7.95 CI20 - $9.95 
CI40 - $12.95 CI80 • $17.95 
RG-58/U & RG-59/U available at $12.95 per 100 feet 
Information available or order direct 

CATRONICS INTERNATIONAL 

P 0 BOX 132 • MIAMI, FLORIDA 33156 


THE ULTIMATE MORSE KEYBOARD 

• fit character buffer 

• Standard typewriter format with space 

• Compatible with KM-42U memory 

Available J November Model #KH-4200 

Write /or specifications $499.95 



WANTS TO BUY 

All types of military electronics equipment and 
parts. Call collect lor cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 • (201) 327-7640 


AK-1 BOARD ONLY $ 3.25 

AK 1 KIT OF ELECTRONIC PARTS $ 20.00 

ST 5 BOARDS ONLY $ 5 25 

ST-5 KIT OF ELECTRONIC PARTS $ 47 50 

ST 5A BOARDS ONLY $ 5.25 

ST 5A KIT OF ELECTRONIC PARTS $ 54.00 

ST-6 BOARDS ONLY (These are the 8 original 
by W6FFC) $ 18.00 

ST-6 KIT OF ELECTRONIC PARTS $128 50 

MOD KIT FOR UPDATING THE ST-5 TO THE 
ST5A $ 9.00 

PEMCO 250 EIGHT DIGIT COUNTER WITH 
BUILT IN PRE SCALER AND POWER SUPPLY 
SEMI KIT $165.00 

PEMCO MODEL 50A FREQUENCY COUNTER 
SEMI KIT $125.00 

These are fully assembled and tested boards 
only, you add your own cabinet, etc. Write 
for details. 

You must supply the cabinet, A C cord, meter, switches, 
etc. on all kits except where noted otherwise. (All prices 
are postage paid (we pay shipping). 

We will do most any printed circuit board for individuals 
or prototypes If required we will also do the layout of 
the boards All our boards are G-10 glass-epoxy solder 
plated and come drilled only At present lime we can do 
only single sided All component parts used in our kits are 
new manufacturers stock. We Do Not Use Any Used or 
Surplus Parts. All inquiries are answered promptly. 

I)L\/frn ELECTRONICS 
r CiVl^VJ MANUFACTURING 

422 18th SI., N.E., Salem, Ore. 97301, ( 503) 585-1262 
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*ARTS BARGAIN: Motorola HEP170 epoxy diode 
?.5A/1000PIV 29c; 25.00/100-lot; 6x9 copper clad 
soard 69c, 3/2.00; ;;15 copper antenna wire 1.95/C; 
1/16" cable clamps 18c; Belden, Consolidated RG8 
oam coax 17c/ft; CDE 001/10KV doorknob cap 
1.95; Sigma 12VDC 4PDT/15A relay 3.95; Amidon 
oroid cores in stock; RG63/U 15c/ft; RG22B/U 
15c*/ft; Motorola Semi-conductor Data Series 7.50; 
Monarch code module 1.50; Hammarlund variable 
:ap 50PF 1.95; Sorensen ACR2000VA AC regulator 
150.00. Madison Electronics. 1508 McKinney. Hous- 
on. Texas 77002. 713/224-2668; nite/weekend 

U3/497-5683. 


!KW LINEAR Johnson Viking Thunderbolt & manual. 
>250. SX101 Mk2A 100 kHz calb $90. PME 502P. 
>03P 2 & 6 preamps unused, each with two 6CW4 
luvistors. $14. Vibro keyer, $20. B & W 851 PiNet 
lew $14. Collins 4 kHz filter for R390. $20. Galaxy 
100 power supply. $25. 3-touchtone pads. $10 each, 
dodel 19 complete. $135. Model 28KSR excellent 
vith 60 and 100 wpm gears. $295. Model 28 or 35 
ive or eight level answer back. new. $50. Moving. 
: irst M.O. YOU pay shipping. Send S.A.S.E. for list. 
Miranda "G" SLR Camera & Kako Strobe. $100. 
C4AVQ/3, AL. 20 Lepore Drive Lancaster. Pa. 
7602. Call after 4 p.m. EST. 1-717-392-4237. 


STANDARD 146 A still in factory carton with war- 
anty card. $238 70 W40AQ. Box 17222. Nashville, 
enn. 37217. (615 834 8999). 


JALAXY R-530 RECEIVER. Mint. Tunes 500KC thru 
10 MC continuously AM. CW. RTTY. SSB Has .5. 
M and 6KC filters. Noise blanker. Picture in most 
:urrent ham magazines. $495 firm, you ship. Bi^an 
Davidson, Box 119, Salem, Illinois 62881. (618) 
>48-2188 


SOOD NEWS — SRRC Hamfest June 2. 1974 at 
abulous new site in Princeton Illinois Fairgrounds. 
5RRCW9MKS. R.F.D. #1, Box 171. Oglesby, lilt- 
iois 61348. 


TS-382D/U AUDIO SIGNAL GENERATOR. 20 Hz to 

!00 kHz in 4 bands. 0-10 volt calibrated output. 
Vorks good. $50.00. W6LKV, Box 503, Burney, 
;A. 96013. 


MOBILE IGNITION SHIELDING provides more 
angc with no noise. Available most engines in 
issembled or kit forms, plus many other suppres- 
.ion accessories. Free literature Estes Engineering, 
i43-H West 184th, Gardena, California 90248. 


'OLLINS FOR SALE: Complete S-Line purchased 
tew Dec. 72. Very, very mint condx: 75S-3C, 32S- 
IA. 516F-2. 312B-4. 30L 1. SM 3 mic. Rec. includes 
!00 Hz filter & MARS xtals — Cost today over 
i4.000. Will sell complete package for $2,950.00. 
?. O Lions. K6ZWG/7. 326 Morris Ave. So . Ren 
on. Wa 98055. 


REASURE COAST HAMFEST. March 9 10 — spon 
ors. Vero Beach Amateur Radio Club. Inc. and 
it. Lucie Repeater Association. Community Center, 
'ero Beach. Fla. 32960. Free continental break- 
ast — first prize 80-10 transceiver. Dozens of 
•thers. Speaker. Swappers row. Tickets and infor- 
nation, write: Ike Roach. K4QM. Box 3088. Veio 
leach, Fla. 32960. 


-1000A, 4X500A with chimney. $50 each. 6688. 
•922, $2 each. All like new. postpaid. WA9SPA. 
•253 S. Luna. Chicago, IL. 60638. 


ilGNAL ONE OWNERS, expert and prompt service 
ty ex Signal/One engineer. Also will purchase your 
unctioning or not functioning unit or spare parts. 
Vrite or call for details. Larry Pace. K2IXP/7, 1071 
V. Roller Coaster. Tucson. AZ. 85704 (602-888-5234). 


VANTED FM 2M U43HHT. U53HHT. U63HHT, CM- 
:A30. CMCA60. Send quote WB4EGW. 600 East 
Concord Street. Morganton. N. C. 28655. 


».C.*s Need a project for winter? Send a SASE for 
ist of available boards. Semtronics. Charles R 
iempirek. Route u 3. Box 1. Bellaire, Ohio 43906. 


VESTINGHOUSE IC's FOR SALE: Many digital, some 
•near; flat pack. DIP, TO-5 cases. 6F. 6G. WC series 
ind others. SASE for list. Chris Fadden, 526 Kap- 
>ock St.. Bronx. N. Y. 10463. (212) 796-9514 eves. 


World’s Most Advanced 

STATE-OF-THE-ART 

TRANSCEIVER 



THE TRITON by TEN-TEC 


TOTAL SOLID STATE 
HF TRANSCEIVER 

w 

Available ANYWHERE IN THE WORLD directly from 

ELECTRONIC DISTRIBUTORS, INC. 

—Communication Specialists for over 35 years— 

1960 PecK St., Muskegon, Michigan 49441 
Tel. (616) 726-3196 Telex 228-411 



BARGAINS! 

KLEINSCHMIOT TELETYPE EQUIPMENT 

(II IT-100 PAGE PRINTER AS IS 60 OR 100 WPV S59 95 

* A i TT 11? PAGE PR OR <8i TT 17'# RfPfM * TO AS IS 559 95 

ABOVE CHECKE0 OUT OILED A ADJUSTED EA $B<4 9»* 

<2> TABLE S19 95 <C> TABLE SJ4 95 (D> COPYHOLDER SJ 95 

(3> PAPEHWINDER S14 9S •: TT 107 REPERF 0Nl> S49 95 

TH-5 CONVERTER TRANS/REC 100 CYCLES ADJUST TO 170 SHIFT $49 95 

Andy Kleet ionics On., Ii|c. 

6431 Springer Street / Houston. Texas 77017 
ALL PRICES FOB HOUSTON. TEX 



GROTH -Type 



• 99.99 Turns 
One Hole Panel Mount' 

• Handy Logging Area 

• Spinner Handle Available 


PRICKS ES 

IC 2 - W OO 
IC 3 - 37.50 
Spinner I S) - II 00 
wtonvai.in 


Cose: 2x4"; shalt Vi"x3" 

Model TC2: Skirt 2(4"; Knob 1H" 
Model TC3: Skirt 3"; Knob 2%" 


R. H. BAUMAN SALES 

P.O. Box 122, Itasca, III. 60143 


More Details? CHECK-OFF Page 94 
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INTERNATIONAL ELECTRONICS UNLIMITED 


TTL 




Phase Locked Loops 



m 


I 


FEBRUARY SPECIALS 



4000 Series HCA Equivalent 


Memories 




Opto Isolators 




ON ORDERS OVER $25.00 DEDUCT 10% 

Satisfaction guaranteed. All items except as noted are fully tested. 
Minimum order $5.00 prepaid in U.S. and Canada. Calif, residents 
add sales tax. Orders filled within three days from receipt. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708R 
Monterey, Calif. 93940 

Li. i .. d 


I 
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QSL's, Sample catalog 20<‘. N & S Print, P. O. 
Box 11184, Phoenix, Ariz. 85061. 


TOUCH —TONE DECODER 


LEDS, sample pack of 10, includes green and 
yellow, $3.25 postpaid U.S.A. East Coast Electron¬ 
ics, 50 Scott St., Hamburg, N. Y. 14075. 


432 MHz TRANSMITTER CONVERTER, 5 watts out, 
6933 mixer, 6939 amplifier and solid state LO 
chain. 4 V 2 x 7 l /2 cast aluminum box. Send for 
more information. Carmichael Communications, 
P. 0. Box 256, Carmichael, CA 95608. 


MOTOROLA PORTABLES — Expert repairs, reason¬ 
able prices, fast turn-around time. More details 
and fiat rate catalog FREE. Ideal Services, 6663 
Industrial Loop, Greendale, Wi. 53129. 


MANUALS for most ham gear made 45/65, some 
earlier. Send SASE for specific quote. Hobby In 
dustry, W0JJK, Box H-864, Council Bluffs, Iowa 
51501. 


THE LaPORTE INDIANA, Amateur Radio Club will 
hold its annual Swapfest-Auction on the 10th of 
February, 1974, inside the LaPorte Civic Auditorium, 
beginning at 10 a.m. Auction beginning at 1 p.m. 
Talk-in will be on .94 Simplex and 22-82 Repeater. 


WANTED, April 1968 Ham Radio. S. E. Janes, 
G2FWA. 


TOUCH-TONE PADS . . . twelve button . . . lighted 
$15.00 . . . unlighted $11.00 . . . postpaid/in¬ 
sured . . . Swank Roberts, WA5GNT, 1130 Fuller 
Drive, Apartment 223, Dallas, Texas 75218 . . . (214) 
328-9307. 


PRINTED CIRCUIT DRILL BITS. Trumbull, 833 
3alra Drive, El Cerrito, California 94530. 


TV-FM ANTENNA, New Rollable (perfect color band¬ 
width). Just unroll and hang on wall, even a metal 
wall! Uses no poles, no rabbit ears. No Signal Split¬ 
ers since the UHF-VHF-FM terminals are useable 
and available at the same time. (New 1971 slotted 
design with U.S. Patent S/N3577196). Antenna 
»ize is 18" x 48" when unrolled (long side hangs 
vertical). Made of decorative plastic such as colored 
aurlap, yet rugged enough for use in yatch or RV, 
and can work behind picture. The price is only $10 
or model with the following gains: VHF-FM, 6 dB; 
and UHF 12 dB. Order postpaid airmail from An- 
enna Design Co., Subcontract Division, 11621 
Hughes Ave. N.E., Albuquerque, N. M. 87112. 


.0 POUNDS ELECTRONICS PARTS $10, Tubes for 
;ale too . . . Williams, P. O. 7057, Norfolk, 

/a. 23509. - 

VORLDWIDE VHF ACTIVITY: March 9 and 10, 1974, 
l p.m. local time Saturday to 10 p.m. local Sunday. 
'2 Way" contacts made on 6, 2, or 1 % meters 
onstitute QSOs. The exchange will be call letters, 
ounty, state and a short ragchew. Each band will 
>e scored separately. A station may be worked 
mce per band. Each county and state to be count- 
id once as multipliers. A station operating from 
nore than one county shall be considered to be a 
lifferent station. Number of contacts X number of 
ounties X number of states worked = total points 
>er band. Do not add scores from two or more 
ands. MuJtiband operation is encouraged. Send 
3gs by April 15th, 1974 to WA3NUL, P. O. Box 
062, Hagerstown, Maryland 21740. For information 
ontact Page Pyne, WA3EOP via WA3NUL. 


IIGH-PERFORMANCE H.F. SYNTHESIZER replaces 
FO and delivers output 1-30 MHz continuous 
overage with accuracy, stability, resolution, and 
alibration to one Hertz. Write for information, 
etit Logic Systems, Box 51, Oak Harbor, Wa. 98277 


END PERFECT MORSE WITH YOUR RTTY and save 
ver $150 on price of a comparable Morse key- 
oard. TMC-1 RTTY to Morse converter connects 
ght into your loop trouble-free and accepts in- 
ut from keyboard or paper tape reader. Entire 
ircuit including 64-letter buffer memory on one 
x 6 inch board for $310. Write for information, 
etit Logic Systems, Box 51, Oaft Harbor, Wa. 98277 


OUR AD belongs here too. Commercial ads 35c 1 
ar word. Non-commercial ads 10<? per word, 
ommercial advertisers write for special discounts 
»r standing ads not changed each month. 



• Dual tone 
decoder decodes 
one Touch-Tone 
digit. 

• Available for 1, 
2, 3, 4, 5, 6, 7, 
8, 9, 0, #, * and 
other dual tones 
700-3000 Hz. 



Latch and reset 
capability 
built-in. 


• COR control built-in. 

• Relay output SPST '/4-amp. 

• Octal plug-in case. 

• Compact 1 square, 3” high. 

• Free descriptive brochure on request. 


T-2 Touch-Tone Decoder ... $39.95 PPD. 

Specify digit or tone frequencies. 
(Include sales tax in Calif.) 




BOX 455, ESCONDIDO, CA 92025 


NEW 

DYCOMM 
SUPER BRICK KIT 

1 watt in 30 watts min. out 

5 WATTS MAXIMUM DRIVE 
ABSOLUTE MAXIMUM OUTPUT 
CAPABILITY 45 WATTS 

See Page 63 December Ham Radio 
for full details 


Only $49.95 postpaid U.S.A. 


DYCOMM 

948 AVE E P. O. BOX 10116 

RIVIERA BEACH, FLA. 33404 
305-844-1323 


More Details? CHECK-OFF Page 94 


february 1974 sa 91 



NEW! 

GLOBALMAN 
TRANSKEY 

EK-108D 

with built in monitor 

$64.95 ppd. 

Jam-Proof 1C Circuitry • 5-50 wpm 
self completing • Output heavy-duty 
TR switch 250v. 2 amps • Power: 2 
flashlight batteries or external 6V0C 
1 year unconditional guarantee — 10 day return privilege 
Write for specs & photos. Dealers Wanted 

W6PHA - GLOBAL IMPORT CO. 

714-533-4400 Telex 6784% Box 246, El Toro, Calif 92630 



ECM-5 FM Modulation Meter 


Only $75.00 


• vital 


• Operate* 30 500 MH/ 

• Civital controlled fo< Int and eaiy 
operation 

• Peak trading 

• Battery powered with A A pencelli 

• All solid itate 

• Built in antenna 

• Quality constructed with G 10 p c. 
boards 

Phon* or write Sh-p W9MAK 
for complete information 

D‘«< 812 4/6 ?t?1 

Avj 'tMr try rfiretf 'W' only ORDER INFO Send check or money order 
tor $75 00 plui St OO tor hantiimp Indiana midvntt add 4 - ulet ta» 
Crvital* tor IdOMMHr S3 96 *a All other freqt *7 10 



E C M 


(CM Cu-puralaon 
Oepr t 

4tJN ttnieuth 
C *•'•»*!«• lnli«iu4IMI 


GATEWAY 

ELECTRONICS 

8123 PAGE AVENUE 
ST. LOUIS. MISSOURI 63130 
314-427-6116 


COLLINS MECHANICAL FILTER — Round case 

— from R-390A — 2kHz, 4 kHz. 8 kHz or 16 

kHz. 445 kHz cenler freq. $15.00 

VACUUM VAR COND. — JENNINGS UXC 500 

— 500 mmf 15 KV $35.00 

TEKTRONIX 527 WAVEFORM MONITOR — Ex 
Cond. — less case $295.00 

GELCELL RECHARGEABLE BATTERY — 6 volt 
1 Amp 1 Va x 2 x 2 $3.50 

0.1" PUNCHED BOARD — Standard spacing 
lor IC's 

Phenolic — 4.5x5.125 • $1.49. 4.5x17 ■ $3.19. 
6 x 17 $4.19 

Epoxy — 45x6.5 • $1.69. 4 5 x 8.5 • $2.10 
4.5 x 17 $3 83 

Push in Terminals for above boards — Package 
of 100 terminals — $1.80 

8 x 8'/," SINGLE SIDED PHENOLIC PC BOARD 

50c 

TRANSISTORS — 2N2219 NPN S.l 50i. 2N2222 
NPN Sil 50c. 2N2905 PNP 50i . 2N 2646 Uni 
lunct - 70c. 2N3394 NPN Sil - 20r. 2N3569 NPN 
Sil 45c. 2N3567 NPN Sil ■ 40c 2N3905 PNP 
Sil • 30c. 2N4072 NPN Sil RE 75c 2N4852 
Uni junct • 70c. MJE1093 Pwr Darlington • $2.25 


$5 Minimum Order. 

Visit us when in St. Louis. 
Please include sufficient postage. 


CALL 

BOOK 



When you want 
an authoritative, 
up to date, 
complete reference 
It's the 
CALLBOOK 


Over 210.000 QTH's 
in the DX edition 
DX CALLBOOK for 1974 

$8.95 



Over 285,000 QTH's 
in the U.S. edition 
U.S. CALLBOOK for 1974 

$9.95 


See your favorite dealer or Send today to 

(Mail orders add 50<• per CALLBOOK 
for postage and handling) 


for 


RAOIO AMATEUR 


iOCVAUB£ 


llbook 


br 1 


INC 


o«pt e 925 Sherwood Drive 
' ' Lake Bluff. III. 60044 
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tor the most advanced antennas under the sun! 



HY-GAIN 

MONOBANDER 




The best antenna of its type on the market Four wide spaced elements 
(the longest 36'6') on a 26' boom along with Hy-Gain's exclusive Beta 
Match produce a high performance DX beam tor phone or CW across the 
entire 20 meter band 


■ 10 db forward gain 

■ 28 db F/B ratio 

■ Less than 1.05:1 SWR 

at resonance 

■ Feeds with 52 ohm coax 


■ Maximum power input f kw AM 

4 kw PEP 

■ Wind load 99 8 lbs at 80 MPH 

■ Surface area 3 9 sq ft 


The 204BA Monobander is ruggedly built to insure mechanical as well as 
electrical reliability, yet light enough to mount on a lightweight tower 
(Recommended rotator Hy-Gain's new Roto-Brake 400 ) Construction 
features include taper swaged slotted tubing with full circumference 
clamps; tillable cast aluminum boom-to-mast clamp, heavy gauge ma¬ 
chine formed element-to-boom brackets, boom 2" OD; mast diameters 
from I'/?" to 2W : wind survival up to 100 MPH Shipping weight 51 pounds. 


See the best distributor under the sun the one who handles the Hy-Gain 
204BA Monobander 


Model 204BA (4-element. 20 meters). $159.95 

Model 203BA (3-element. 20 meters) $149.95 

ModeM53BA (3-element. 15 meters) $ 79.95 

Model 103BA (3-element. 10 meters). $ 64.95 



FERRITE BALUN MODEL BN-86 

Improves transfer of energy to the antenna: 
eliminates stray RF; improves pattern and F/B 
ratio. $14.95 



ELECTRONICS CORPORATION 


Dept. BB. 8601 Northeast Highway Six, Lincoln, NE 68507 
402/464-9151 Telex 48-1 


8507 k 
6424 A 


[3 a 
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Advertisers "v 
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... for literature, in a hurry — 
we'll rush your name to the companies 
whose names you “check-off” 

Place your check mark In the space between 
name and number. Ex: Ham Radio 234 
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BARRY 

presents 
CLEGG FM-27B 


mwi IHItfl 

(*) M 


Total 146-148 MHz coverage without buy¬ 
ing a crystal. 25w. out, fully synthesized. 

$479.95 

Clegg FM-27B Regulated AC power supply 

$79.95 

TEMPO 

2 Meter Linear Amplifiers. 502, 5-12 watts input, 
35-55 watts output $10500 

Model 1002-3 5 to 15 watts input. 135 watts 
output: $225.00 


BIRD 43 WATTMETER 
$ 100.00 

Bird 43 Slugs specify 
frequency and power 
HF $35.00 each 

VHF $32.00 each 

Also 4350 80-10M dual scale 200w/2kw 
MimMate — $79.00 


DRAKE 

R4B Receiver xlnt. Write 

W/xtr xtals mint $325.00 

AA 10 Amplifier for TR 22 $ 49.95 

AC 10 AC Supply for AA 10. TR-22. TR 72. 13 8 
VOC @ 3 amps $ 39 95 

TR-22. in stock $189 00 

TR-72 2 meter FM transceiver. 23 channel. 1 
& 10 watts. 13 8 VDC $320.00 

TR4/C new, $599 95 T-4XC Trans. $530 00 

R4C Rec $499 95 MS 4 Speaker $22 00 

AC-4 Drake A.C. Power Supply $ 99.95 

DYCOMM 

DYCOMM BRICK, 2w in 35w out $ 79 95 

DYCOMM BLOCK. 10 in 50w out $ 99 95 


HALLICRAFTERS 

SR-160 Transceiver 80. 40, 20 meters write 

FPM-300 new. $625.00 

SX122 Mint condition amateur and general 

coverage receiver: $349.00 


GE INDUSTRIAL 
SILICON RECTIFIER 
1400 PIV 

I 'it 250 amp., GE #41A281049-11. Quan- I 
. y.> titles in stock. $90.00 value, brand | 
j new $15.00j 

MISC. 

Rubicon precision potentiometer In hardwood 
case $ 75.00 

Eico Model 460, 5 MHz factory wired scope: 

re: $179 00 
Like New Mint: $135.00 
IBM 12 volt power supplies, not regulated 

$35.00 and up Write or Call 
HP Model 400D VTVM $125.00 


Pay us a visit whan you are in New York 
Thousands of unadvertised specials. 
Separate export department to expedite 
overseas orders. 


TEN TEC 

TRITON II 5 Band Solid State Transceiver 200 
W pep R.l.T. $606.00 

AC Power Supply 252 $ 89.00 

315 RECEIVER 10-80 meters SSB. AM. CW 


CW FILTER FOR 315 
AC4 SWR Bridge 

$ 14.95 


$229.00 
$14.95 
$ 12.95 
$ 89 95 


VIBROPLEX 

Vlbro Keyer Standard $ 24.95 

Deluxe $ 32 95 

Original Standard Vlbroplex Bug $ 29,95 

INSTRUMENTS 

Millen 2kw matchbox: Write 

Millen 90652 Solid State Dipper. New with 7 
coils and carrying case 1.6 - 300 MHz $110.00 
PAN ADAPTER BC-1031A ± 100 kc unused with 
spare parts & book useful with any short wave 

receiver $ 55.00 


SWR BRIDGE COUPLER, DC-800 MHz | 

TNC Connectors 

(no indicator) full amateur power 
$90.00 Value 

$10.95 


E. F. JOHNSON 

Matchbox complete with directional coupler and 
indicator, 10 80 meter*; 

2KW PEP. 1 KW AM — new. Write 
151-1-4 Variable Capacitor, 250 pF. medium 
Xmitting type $5.95 ea. 

SWAN 

SS-200 Solid State SSB Transceiver with power 
supply & 16 pole filter Brand new. Write 

MARINE 

Barry stocks and has fast availability Sonar. 
Pearce-Simpson. Andrea. SBE and Antenna Spe 
cialists VHF Transceivers. Antennas. Depth 
Finders and compasses by Andrea. 


BARRY 512 Broadway NY, NY 10012 

212 WA 5 7000 ELECTRONICS 


212 WA 5 7000 

TELEX 12-7670 
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MISC. 

Frequency Meter Counter Model FR114/U $275.00 
Heathkit FB-301 with matching SB600 Speaker 
and Matching SB620 Panoramic adapter: Beau¬ 
tiful condition: Write or Call 

UTC/s-44 Plate Transformer, primary 115, sec¬ 
ondary 1.150 VCT at 500 Ma $ 35 00 

UTC Model S4P. primary 115, secondary 3.000 
VCT at 500 Ma $ 49 00 

Collins Radio. 152J-1 Phone Patch A Station 
Control. Circuitry similar to 312B-4, xtlnt condi¬ 
tion. with schematic $ 24.95 

Scanamatic HighBand 8 channel scanner Write 

TMC • 0 330 B/FR 2 to 6 MHz VFO Exciter. New 
Condition. Deluxe Quality, Write 

US Callbooks $ 9 95 

DX Callbooks $ 8 95 

Radio Handbooks latest 19th edition $ 14.95 

Lafayette Telsat SSB 25. Sideband CB Rig $195.00 
Model # 104R NPC Power Supply, input 115 
VAC — 12 VDC out at 4 amp REGULATED 
at $ 34 95 

Model #102 NPC Power Supply, input 115 VAC 
output at 4 amps. Not Regulated: $ 24.95 

LM freq. meters $ 19.95 

Millen magnetic shields for 3" C R scope tubes 
with brackets Brand new $ 6.95 

115 Volt AC Power Supply for BC 221. slips into 
battery compartment. Also can be used with 
LM freq. meters $ 29.50 

ALUMINUM DIE CAST BOXES in many different 
sizes. Dosy boxes. Details in New Green Sheet 
No. 23. Write for latest prices. 

2 METER VHF DUMMY LOAD/WATTMETER 
Good up to 15 watts — w/SO 239 CONNECTOR 
and 3" METER $ 15.95 

Original J 38 Key new. $ 12.50 

Jackson G80 brass 50:1 anti back- 
4 Jr* lash dial drive »/ 4 " to »/ 4 ". $19 00 
j value $ 5.50 


INOUE IC-230-4 

SYNTHESIZED. NO CRYSTALS TO BUY. 

2 METER TRANSCEIVER 

$489.00 

Inoue IC-22 2 Meter Transceiver. 
10 watts output plus tremendous 
receiver — 22 channels. Ready to 
go with crystals for 5 frequencies 
at no extra charge. $289.00 

MANY INOUE CRYSTALS IN STOCK 
IC-3PA Power Supply, Deluxe Regulated 
for IC-22 or IC-230 $99.00 


BARKER & WILLIAMSON 

Little Dipper, GOO $ 94.50 

DUMMY LOAD WATTMETER 334A DC-300 
MHz, 1000 watts $139.95 

850A. 852 Inductors $ 59 95 

851 Inductor $ 29 95 

425 Low Pass Filter. 10-80 meters 1 kw $ 24 95 

210 Audio Osc.. ideal for lab A broadcast 

$329 95 

410 Distortion Meter, ideal for lab A broadcast 

$369.95 

INVERTER/CONVERTER: 

INVERTER. 12 volt DC input. 115 volt AC out. 
Model 12-115 solid state power supply. 200 
watts continuous new. $ 59.95 


BARRY HAS NEW VENUS SS2 
SLOW SCAN MONITOR IN STOCK $349.00 
COME TAKE A LOOK OR WRITE 

SBE 

NEW ■ CLOVERLEAF” SBE 450 TRC Transcon 
verier instant access to 450 from 144, use with 
10 watt, 2 meter transceiver to operate on 
450 MHz $195.00 

BARRY HAS ANTENNAS 

C D HAM • M** ROTATORS, new complete $99.95 
CD Ham M for 220 VAC in stock $175 00 

C D. TR 44 ROTATORS, new (complete) $ 69.95 
CABLE for Ham-M & TR 44 14e/ft 

CD AR-22R cmplt. rotator for small beams $33.95 
BN86 Baiun by HyGam $ 14 95 

RG 8A/U 100 ft rolls. VHF connector PL 259 
one end Type "N” (UG-21E/U) other end $ 12.50 
RG8A/U — 65 feet with PL-259 connectors on 
each end $ 9.50 

Times Wire A Cable. T-4-50 (FM 8) 50 ohm 
lowest loss type RG8/U foam cable 20<*/ft 
Columbia Superflex, RG-8/U 50 ohm high qual¬ 
ity foam 20c/ft. 

Coaxial adapter for VHF to RG-17 (Amphenol 
83-86) RG-17 plug to VHF female connector $6.95 
BNC to RG 17 adapter UG 167C/U $7.95 

Authorized factory dealers for Antenna Special¬ 
ists. CushCraft, Gam, Heights Towers. Hy Gam, 
Mor-Gain Antenna, Mosley, Newtromcs, Tri-Ex. 
Rohn. E-Z Way. Times Wire. Telrex. 

RINGO AR 2 3.75 dB gam, 135-175 MHz $ 14.50 
BBLT-144 Trunk Lip, 3.75 dB gam $ 34.95 

Newtronics CGT-144 mobile 5.2 dB gain $37.95 
Quick Disconnect by Newtronics for CGT. etc. 


$ 10.95 

CG-1 Gutter Clip by Newtronics $ 1.25 

2M MAGNETIC MOUNT W/RG58 A PL259 

with 10 ft. RG 58 ready to go $ 9 95 

14AVQ/WB VERTICAL $ 55 00 

Roofmounting Kit: $ 15.95 

18AVT/WB VERTICAL $ 79 95 

Newtronics BBLT-110 Trunk lid antenna for 
car: $ 36.95 

Newtronics Hustler Antenna 44 MHz $ 27.95 

Antec unusual transmatch: $ 99.00 


LITTLE LULU 

6 Meter AM Transmitter with VFO 
12 VDC/115 VAC Power Supply 

Available factory wired or as parts 

Write for details 


DX ENGINEERING 
SPEECH COMPRESSORS 

DIRECT PLUG IN FOR COLLINS 32S 

$79 50 ppd. U S A 

DIRECT PLUG IN FOR KWM-2 

$79 50 npd USA 
DIRECT PLUGIN FOR NEW DRAKE TR3 or 
TR4C RECEIVER _ $98.50 ppd USA 

Tube Headquarters. Diversified Stock. Heavy 
inventory of Eimac tubes, chimneys, sockets, etc. 
572B $ 17.50 

Barry Now Stocks Bogen. Electrovoice A Umver- 
sity. Call or Write. 

CASH PAID FAST! For your unused TUBES. 
Semiconductors. RECEIVERS. VAC VARIABLES. 
Test Equipment. ETC. Write or call Now! Barry. 
W2LN1. We Buy! We ship all over the World. 

Send for Green Sheet Supplement 23 
Send 50c postage A handling (refund 1st order). 


BARRY 512 Broadway NY, NY 10012 

212 WA5 7000 ELECTRONICS 


212 WA 5 7000 

TELEX 12-7670 
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choose from 
the finest line 
of amplifiers 
ever offered 



There has never been an amateur linear amplifier like the new 2K- 
ULTRA Small and lightweight, yet rugged and reliable all that 
the name implies The ULTRA loafs along at full legal power 
without even the sound of a blower Its anode heat is silently and 
efficiently conducted to a heat sink through the use of a pair of 
Eimac 6873 tubes In fact, all of its components are the very best 
obtainable 

TEMPO/2001 

Small but powerful, reliable but inexpensive, this amplifier is 
another top value from Henry Radio Using two 8874 grounded 
grid triodes from Eimac. the Tempo 2001 offers a full kilowatt of 
output lor SSB operation in an unbelievably compact package 
(total volume is 8cu ft ) The 2001 has a built-in solid state power 
supply, a built-in antenna relay, and built-in quality to match 
much more expensive amplifiers This equipment is totally 
compatible with the Tempo One as well as most other amateur 
transceivers Completely wired and ready for operation, the 2001 
includes an internal blower, a relative RF power indicator, and full 
amateur band coverage from 80-10 meters 

TEMPO/6N2 

The Tempo 6N2 joins the Henry Family of fine HF amplifiers, 
bringing the same high standards of performance and reliability 
to the 6 meter and 2 meter bands Using a pair of advanced design 
Eimac 8874 tubes, it provides 2.000 watts PEP input on SSB or 
1000 watts input on FM or CW The 6N2 is complete in one 
compact cabinet with a self-contained solid state power supply, 
built-in blower and RF relative power indicator Price $695 00 

3K-A COMMERCIAL MILITARY AMPLIFIER 

A high quality linear amplifier designed for commercial and 
military uses The 3K-A employs two rugged Eimac 3-500Z 
grounded grid triodes for superior linearity and provides a 
conservative three kilowatts PEP input on SSB with efficiencies in 
the range of 60% This results in PEP output in excess of 2000 
watts In addition, the 3K-A provides a heavy duty power supply 
capable of furnishing 2000 watts of continuous duty input lor 
either RTTY or CW with 1200 watts output 

Prices subject to chenie without notice 



2K-4...THE 

"WORKHORSE" 

The 2K-4 linear amplifier offers engineering, 
construction and features second to none, and at a 
price that makes it the best amplifier value ever 
offered to the amateur Constructed with a 
ruggedness guaranteed to provide a long life of 
reliable service. Its heavy duty components allow it to 
loaf along even at full legal power If you want to put 
that strong clear signal on the air that you've 
probably heard from other 2K users, now is the time 
Move up to the 2K-4 Floor console or desk model 


Hemname 

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 

213/477-6701 

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 





Simplify UHF circuits 
with EIMAC’s 
8938 high mu triode. 



All the advantages ot grounded- 
grid, high-mu triodes become even 
more important when you're de¬ 
signing at UHF And now EIMAC 
introduces a coaxial-base, focused- 
beam, high-mu triode especially 
designed lor kilowatt-level UHF 
applications 

At UHF, cavities are small and 
closely coupled to the tube There's 
no room lor bulky bypass capaci¬ 
tors, rl chokes, or leedthrough ca¬ 
pacitors. With the 8938 in cathode 
driven (grounded-grid) service, 
there's no need lor the grid circuit bypass capacitor; 
and no need lor screen capacitors, bias or screen power 
supplies and associated decoupling circuitry The in¬ 
ternal tube structure is simple and the surrounding cir¬ 
cuitry is much less complicated 


The rugged, peramic/metal 8938 
is the latest addition to ElMAC's 
8877 family of lubes. Because o( 
the beam locusing action ol a 
series ol strip electron guns in the 
cathode-grid region, the 8938 pro¬ 
duces very high mu with exception¬ 
ally low grid interception This re¬ 
sults in high power gam with no 
sacnlice ol low intermodulation 
characteristics in cathode-driven 
Class AB2 amplifier service 


It's one more example ol ElMAC's 
ability to provide tomorrow's tube 
today For details, contact EIMAC Division of Varian, 
301 Industrial Way. San Carlos. California 94070. (415) 
592-1221 Or any ol the more than 30 Varian/EIMAC 
Electron Tube and Device Group Sales Offices through¬ 
out the world 



division 

varian 



